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] ) Cha.pter V - _ o .
- . - ADDITION AND SUBTBACTION. - - . S
. B SHOE%) FORMS OF COMPU‘I‘ATION | ‘
' Background :
Regrcuping and renaming - , , i - -

- These teims are used in a restricted sense in this- e
chapter; 'Reg.rouping applies only to séts and their membe:;:-s.
It ind.lcates essentially a change of grouping. For example, ' ‘, |
- we may ha.ve -one set which has twenty members, and another ' |
which ha.s fourteen members. Wwe may choose to regard these ) ‘_‘
as two sets with ten members each-and one set with fourteen ‘ .

members. Or, if it suits our convenience, we may regard .
& them as 'three sets with ten’ members ‘each and one set w:Lth

four members. : S : _ , . o\
. PYEEES & . . . ’ . .
Renaming -applies to numbers only. It dndicates a change :

from one reprééenta.tion in the decimel system-of numeration

to anzather represen'tation in.'bhe same sysitem.

: For example if we have the number three hnnd:;'ed .

flf“ty-fm.tr, it may be represented as T R
300 + 50 + 4 - . . -

.or we may choose to ‘regard it as - B '
. ) ; 200 + 140 + 1h: S N 4

-

Us ing shorte;- forms

[

As children develop technlques for comput:l.ng» su.ms
and dni‘ferences, they become skilled in selec'tlnk) T .
.aPpropr_ia:te numera:f.s for ccnvenc._ence in computln@ Also, ° :
they become more skillful in s%nemg short-cuts they can ,
T ‘use to compu"te sums or d:.fferences of two nu.mbers'. o o e

-

y

l
For exsmple, &t this time . ‘some children.: be learning
to campute the sum of 21+6 - and lll-T by using form




246 .. - C
. 1y 4 . . . 200 + kO.+ 6
e ' 300 e e e o 100 + B0+ 7
, " 80 . ii.nstead of 300 + 80 + 13
- ) ) 393 | T a
1‘, ‘ Others may be learning to use- » i i !
- .. 2u6 ' | ~ ou6
. k7 " instead of 14T )
-~ 393 o, - | 300 -
. - - 80 ..
. _ | ] .- 393
; Other children may be dev"e‘lop:l.ng even shorter and more
- ° inaividuelized met¥ods. ]

<>

~ You can expect skill in fiq.d:.ng differences to be
' develpped in a* si.mila.r way .

.
Skill is an individua.l matter. Ycu shquld not
; .igqpcse a short fom upon a child, or expect all children
to be. using the sa.me computational procedures. - Yet each
child shduld be encouraged and urged to improve upon
J * those techniques and skills that he has already achieved.

8’
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: V-1. Adding and subtracting multiples of ten and one hundred

- ) | -
ObJective: To ‘develop skill in adding and subtracting-”
multiples of ten and one f’mndred..
. / _ . R . ) N ‘
- Vocabulary: Decimal numersal. - . .

h ~

-~

Suggested Procedure:

Ask children to count by tens to '300 or more. Have
them take turns, with each chiid sa.ying only 'three or

four numbers.s (Bill: "Ten, twenty, thirty"; Sue: ‘
"Forty, fifty, sixty"; Ed: "Seventy, eighty, ninety"; |
etc. ). . o D

e

- Repeat, beginning with ten but stop the counting at
100. . I o
How many tens is 100 ? (10.)
How many  -tens is 110 7. (11.)
= How many tens is 200,72 {20.)
, If we think, of 365 -q.s‘teris and ones,
"  how many tens are there? 35 )

This may need considera:pl emphas:,s if ch:.ldren have -

oo been thinking of 365 o as 300 + 60 + 5, or
as 3 l.nundred:s, tens, and 5 ones.wIf they
have difficulty, remind them that each hundred is the
same gs 10 ‘E:gns,_ so® 3 hﬁndrgds.is 310, tens plus '
6 tens.or 36 .tens. You may wish to have the class
cowmt by tens while you write the numerals on the )

.- chalkboard and then to the side of each pu‘b the numeral

for the number of tens: .
: ™
. :
-
P ) "o o ' -
- . - \‘
-~ B . L . ‘\\
C )




10 = 1 'teb.
po

s 20 =2 - t&hs > - .

> £ -, . '

i ~100 = 10 tens
- 110 = 11 tens - )
) e

- - 200 = 20 +tens

. =210 = 21 tens

etc.

“ e

> / .
Explain that the usual. way of expressing 21 tens (or 2

nundreds, 1 ten, and O ones) is the decimal mumeral 210.
The word "decimal” comes frg lthe Tatin word decem, meaning

ten. In our placeAalue em, the position of a digit in

’

+the usual T expressing a number shows whether the digit
refers to ones, tens, or tens of tens, etc. A numeral which

makes use of this place value syétem is called a decimal nu-
‘meral. ' e
| - i - ]

Puﬁil‘s book, page 233 Dlscuss this ﬁége'with the children.

%
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Thlnkln%about Numbers as Tens and Ones

_—

Mary had} 152 stamps." She trted arranglng them in dlfferent ways.

She thouéht of 152 as: Then she tHought of 152 as:
CEIRIETTE FLF HSEHEH HEEdE B
;-fJ.?:H;T'?' -5 ;E EE E:ﬁ; E§
T E R SEHEE Edu EE
o1t 1?'“ ~ = =gt
=
She wrote 1 hundred _5 tens 2 ones. ’She wrote 15 tens 2 ones
hink of numbers as tens and ones: :
RemembeF: 1 hundred - 10 tens. <
g __/_Si_tens ___@_ones 782 = _ZfL tens "2 ones
___Q_ones 420 - 42 tens __ ones
S ones - 700 - _ZQ_'_tens __© _ones
__7- ones -"129 = 12, tens __?_;ones
___/f_one_s 870 = __f__?_tens___a ones
7 ones- 603' - éQ tens 3 ones
9 ones" 890 - X_? tens __ /£ ones

-

10 -




. -

.Review the idea of a.dding and subtracting nm.‘l.tiples of

n *ten. S _ ¢ ) i
"'  How many tens is the number 2107 '(21.)
"'Add@ 3 tems to 21 tens. What is their
sum? {24 tens.)
- _ -  VWhat is the decimal numeral for that number?
- = (=w0.)" ‘ - .
How many tens and ones is 4357 (3 ~tens
and 5 ones.)” RS o .
'/ ' 90 at wmuch-of the following ora.Ilyja,s possible. .
A

Ask children to ftart with 10 and add 30 each time,
taking turns, one\ht a time. (10, 40, 70, etc.)

" Start with- 430" and count backward by tens.

'

Start with 210 and subtract 20 each time, to -
the smallest wHole number obteinable. =~

s ? . o

. Start with 26_ and add 1C each wime to 200 oz
T x > beyond. . » + - -
.Start with 195 and subtract 10 each {me, to the .
’ sma.llest whole number obtainable. >

N e @ Send. several child:en +to the- chalkboard with instg:ﬁctions
” to start with e given 2umber and add or subtract a = . |
‘muitiple of ten a certain mumber of times (e.g., start
with 691 and subtract 30 <hree times; start, with
y 329 and add 20 fouwr times). The pupils who are
at their desks may do the same exercise using paper

- and pencil. If children need tea pse the additien

< a.lgorittm " do not dis courage them, but it is hoped
” that many will be sble to do the work mentally and

write 9nly the results. ‘

® EBave the children, cotmt\by hundreds starting with- 100,
vith 142, etc. EHave them Sount-backward by hundreds,
starting gth. 798, +to the- sma.llest glz)le number
obte.in?g.ble. . Send several childzien to the clya&.kboa.rd. :

4

.1: .

~ .




- 1s added to a number (no renaming required) the sum

to o similar work (e.g., start with 11k and edd - ;
200 four times; start with 982, * subtract 200

four times). Those pupils who remain at their seata
may do the exercise using paper and pencil.

Be sure the ‘children realize that when we count by
10 as in 10, 20, 30, 40, etc., these numbers are
kXnown as multiples of 10. The same emphasis should
be made f'or nrultiples oﬁ- 100.

' : . e
- < N

PuPil‘s_book, pages 236-24

These Pages provide practice in adding and subtracting
multiples of ten and miltiples of a hundred. It should
ve clear to the children that wvhen a iple of ten.
will have the same digits as the first addend except -
in the tens place. A similar observation .should be
made when a multiple of a hmdred is added, that is,
the digits in the sum will ‘be the same as the diglts
in the first 'Aajend except in the hundreds place.

1
.

®Finding Patterns R ..

L4

Generalization depends upon the ability to recognize

. simdlarities in varied situations and experiences.
a}-Ghildren are not likely to develop this ability if

they are not made aware that similarities exist.

In this lesson children are given the opportunity
to find the patternms\in number sequences. It is
probably necessary to help children develop a strategy

for attacking the problem.. -

Write. on the chalkboards

A, 12, 16,. —

Tell’the children that- the sequence has a pattern Ask_'
1 anycne knows what it is. Once 20, 24 ana 28°
are esteblished as the numbérs which are in the sequence,
"ask.several children to explain_how they arrived at

-—

their answers. A’possible étrategy is:

- .~

'_‘- -‘. " ‘, '12

-

Sapaenereas
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63°. . 26

73 - Fe
35 35

. +20 . +40

66.+30- _946 1 a1 L s2
'25"+‘-70= _?5— s o s =

S B S S 10
55 + 30F\_K~_7_ - ig‘7 "té? '

65 + 30 - 95 a6 24

= 440 T+70
"55_!_30:_&5 fé 77( L
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Subtractmg a Multlple

95
10.

---——

=

- 88

*-30

-

L5

36,

. =20

e

83~
=60~

270

4 &

'_47 |
. =-20

27

56

-10

98

¥

-
o>

'-'\;-62

e

e

23'

48:- 10

59 -40

10

20

47

'237

| G
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.Addmg a Multlnle of Ten -

z3z

' --""‘ +

24?

-).1. Y

"2
A L J
-
kY
-

3,

A_dd' _-10,.;5;-:to eac:h"'nurn.be‘r

et
T 247

3
:
H I'\
-

)"

Add 20 to each numbe‘r erte the sum;

| 656
676

J

320
vy

Yy

WP
A N

','[556;;!;
Csee

324

-fl’g9¢H4.

730

770

ertethe sum B

p—

1

D lirzg «7““

:7?3?

~ 148 ‘_:
168

Add 40 to each number. Write the suim.

- 130

‘-'--_‘/7/

Adding 10

137 + 1o

103 +.10 =

143 '+ 10

L5

Iz

_/53

A

- .
- . .

Uy
o
o .
A,
~?.J
-.‘A“ -
’.‘,‘

w

=

.1 Adding 20

137-+ 20 -

103+ 20

~J735 + 20

/57
_rz_z.s

A v

S
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: Y - .
T - - - . 8
- . ‘o - ..

R 1 7147
+

. & 2 +_20
188 187

”

Add the number named at the\top of each’Qolumn to the number named
in the left-hand column erte each sum. - .

-~

Add 6. | Add 60 - “-Add 600 -

320 | 32 ST g g0 220 -
111 M7 - 7/ _' S |
332 | __23& | | _29=2. | _Z32
a3z [ __ 435 o . g‘f;; .‘__z_a_cz ,_;_

' Add 2~ 1 Add-20 ). Add 200
war | %47 | ez 47

637 __.é 37 _ LS e s _._.Z:?_Z_._‘_‘_r- -
L : _ - T e - | ’ s -
3| _zzsT N | 733 | .9435.

._.‘ﬂ

.

Aruitoxt provided by Eic: .
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Subtractmg a Multlple of Ten or a- Hundred ~
- EQ_ '..‘200 i

-20

- 30

738

157

830"
. g0
564 -,

- 705

30
1 f27

ﬁ1214 - 101

520 - 200
820 -'300
754 = 30

.M

938 - 20

630 - 400

482 . D X
-50 = 300" R
#32 £7 #750 - 200 = Ss5p
. 691 273.. N S
. -300 -100 . - 310:-.100 = 2/0_
-~ 3T/ /73 . s
9685 376 270 - 40 = _Z3¢
- 400 ~._10 5 - R |
) o 590 - 200 = F92 (
‘ | c'; -‘: . o .
s T w
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- Adaiﬁg and

- \-

": Complete each equatlon

-3
%

."'

- 300
~ 3p00

. 40

-400

f4000‘

Ve

90
900
9000 -

T
.9
o

+ 50

+.’§00

300

| ___j* |

_72.

_70°9
Zood |

‘fp"’-

” o 2 + 6 =
20 +° 60 =

; . 200.+ 600 =
g 2000 + 6000 -
Cw ' i
Y3+ 5=

* 30+ 50-

| 1300+ 500 =

° 3000 + 5000 -
A ;7 =g L

.. 702 30 -

i ‘ 700—- 300 =
. 7000 - 3000 E

“ﬁZ{; 600
8000 - 6_00(9

Subtractmg Ones Tens Hundreds and Thousands

———— e———

e —— ———*
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- Show the difference between the numbers: .

36 and 46 100

28 and 29 - 100

7 andj’i? . 100

. Differences of One, Ten, or One Hundred.

 .,£¢ @
@ 1

92 and 82 . . . 100 1
g st 00 <\o o~

14§}and 135 ‘400
:875 and 775 -
;987 aq//986  S 100
776 and 766 100
sy and 68 | |

340 and 44 ‘ "_“

209 and. 2fb\\\_ 160
487 and 477 ~; 100
..'50.9 and g0_9 “
301 apd 311 .7 © 100

(¢
N
e

- - R

o "!‘1:
@ 1
10—~ 7 1

;lbﬁﬁufg @

- ;t:ﬁ) 1

10 1

®
. 5

‘ V - - s LA
. S

LTy T, .
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Addlng and Subtract:ng Multlples of~Ten and a Hundred
Use elther ._> (greater than), or <. Uéss than)'l,n each box
to make the sentence true o B B

- abiso [<] w0 . - 900 -.700 [>] 100

g

20

| '?'iS.f? +iab- < 200° - 85-70
<

733 + .50

<
l100 B 5:_59_:,':'-—"""52_1‘0 > 10
z

90+ 97 |-LJ|200 . . 46 -20 20

50 -

18 +30 |50 <.  T-78:307

556 + 400 | £ [1000 T 1567- 40 100

700

. 25 %70 .

-299 + 200

-~

20

™

- 600

<
2

42’1—"‘.’ 80 | >|s00 . . 59 - 40 -
>

600 + 500,

<
<
B A P B
a0 ai-se - [>5] 1
<
>
<

Iy

- °556 + 400 2 > tq 00 = . .432-50 || 400

o3 2(.’} o L )
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. ' - . -
. . .l‘ ' RS . : R S . N
5 . , . : . ’ - -
| 1) Look at tins sequence, Are the nu.mbers ge‘t‘tlng.
- Q?? ~  larger or sma.ller-? (ua.rger - a

_ ' . Since the‘ﬁﬂﬁbers arel géttlng larger, égnsider

= a.d.d.:l.‘bion as & possibility. (La:ber 4n the
T ‘ : « -school yea.r m:ltiplica.‘tlon would also be a

A ' possib:.lity ) ’

b
n
4

- ‘ - .-3) Think about '_t:hel_fi:rs‘t"tw_c: num'f:)ers. In +this
cése, what number added to 4 gives 82 - (k4.)

_ la-) Try adding "4  to each number. .

X § LS) It m_rk%- The pattern is: Ada L. -

Contlnue w:.‘th some of the sequences given ’below.

7 oa) 80, 78, 76, Th, _, s
Here ‘thestra.‘tégy must be thanged. -

.. S ) _The num‘Sers are getting smaller. Try sub‘tracﬂon.

o

g ® = . 2) Th:.nking about the first two numbers

suggests sub'bracting- 2. : -y

-

'3) A che_ck. of the other numbers shows this is

- the pattern. - . .

v) 24, 22, 25, 23, 26, _, _, _

" Anothér change of strategy: : oo —
. ) 1) Numbers get smaller and then larger. &’Ie:zis
suggests' stzb‘traction » then addition.

2) Thinking about the £irst two num'bers suggests
e sub'tracting 2. :

k4

3) ‘ Thlnking a.'bou‘t the second and third numbers ’

sugges'bs adding 3..

4) " A checx of ‘the other numbers shows that
subtracting 2 and then adding ,@3 " is the

. pattem./ :
- B ’ - - ";’ ! . .'. s

M

v/



o~

<

) 10Q; 90, 8o, 7O,

Pupil's book, pages 244 and 245:

« . . H’(

S

- - - R
‘_/ ~ . A o

-

. (subtract 10) .

- -

(add ‘2, sub-

O 5 o T
a) ';;: - 11, f..l'?: ) 23.—’. > ﬂAll_: .::.. (é'd-d-- 61. - ‘ -‘."
-e) 7; 9, 8, 210, 9_: 'll: lO,.. )

tract 1) e : .
.£) 80, 75, T7, T2, T4, , ) , (subtract
5, add 2) e T ]
-t . c_\ . . .- ) ’ ° ' -

These pages may be worked together or,used for independent
study dependinz on the ability of. the class.

<
.- L3 - L
8 ‘ . y
. : -
h J
) .
A
,. « .
. .
. § .
- e
) _ ‘
Y
) .
. .
’ A
. . %
) - N .
I
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> -
£ -
- -’
o
-+ - '\‘ - g‘
¥
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-
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- Patterns |

Find.the paftern.- _ | ,A | R
1 2, E‘_,As, 10, 12, 14; 16, 18, 20 . . =
 What isthepattern? - Zual 2. M

2) .25, 22 19, 16 13 10 7

-What iS the pattern? M@Z B8 |

3)° 70,}3,'553 49, 42, 35, 28,'21, 14, 7, 0-

What is tf"e patte.rn? _W7 | o

4) 9 18 27 36 45, 54, 63 12, 81 90

What i is the pattern?' M A e _
5) 1, 2, 4, 5._.,. 7, 8, 14, 16, 17 B
" What is the patte n ? Zféé va 4;4,_(2_7“@(5 Al 2e s

6) : 2. 9, 7, 14, 12 19, 17 24, 22 19, 27

~What is the pattern? M_(_ ,,Mf;zéz: e

7y 10, 8, 13, 11, 16, 14, 19, 17, 22, 10,'25
. What is the pat'tern'? _W;@_}_@Q'\s‘_ o

8) 79, 83, 76, 80, 63, 67, 60, 64, 57

What is the pattern? Mgi’mz_ |




T, Moré.z a/bou’p Paﬁer_—ns i o s j |
Each llst of numbers below has a pattern e
‘Can you tell whatst }s? o :

Fill'in Athe blanks u5|_ng this pattern.

h -

@ .210,.230, 250, 270, 290, _2/0

; What 1s the pattern? Mﬂ.o-
(b) .67 57 a7, 37, _27, /7

What is the pattern? W /72

=
(c) 606, 636, 666 £ 94, ‘23_2_4. .
What is the pattern‘? '_4@(30

2—«::)' 900, 850, 800, 750, 2708, (57

What is the pattern? W ..s’?

(e) 253 353, 453, $53.° 4523
What is the pattern? _ e

f) 782, 762, 742, 722, 702

.What is the pattern" ég/:M 32._

:(g)‘ | 347, 447, 547, é_ﬁz _z_'/Z

F

a -‘what is the pattern? __M /oa,-"" )

-{h) -,993 963, 9 903, _&£73

What is the pattern? AMJO;

 21,_5 4
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" Vacabulary: (No new words.)

V-2. A "snort form", renaming once -
] - N - «

Objectives: To develop use of a "short form".for
' adding and subtracting, including éimple

D ' renaming situations. .

~ -

' To use “undoing" aé_a'nhepk for addition

and subtraction examples.

0‘ . . . _ .

]

*Suggested Procedure: o : B .

Although children who need to use an expzanded form
for?&dﬂition should not be p:ohibited fdin continuing
to write (and think) 135 = 100 + 30 + 5, it is
hoped that most - of the class will acqpire the hablt
of thinking of 135 as 1 h dred, - 3 _tens,,and ) t?
5 omes, or, when i pful, as 13,.tens and 5

«*

o

ones, and will®dispense with the ef?anded notation. ~
. . Z
Addition _ S o - -
Present the folleowina: i
’ N i . -
" Mary baked 8% cookies for a cookié sale. ’ &
, Her f-~iend, Jeap, baked 60 cookics. i :
How many cookies did the two girls have’
_ tc sell? oo — :
" When cbildrs? have formulated the eqpétion; 8 + 60 = n, -
ask how maayltcn-~and ones there ere in 84 and how
- many tens and -nes there are in 60. ' _ _
_ Sc to find the sum of 84, and 60, we "
add the tens, 8 + 6 = 14, and'the ones, )
) L+ 0 =4, and find that we have 1k y
tens-and 4 ones or 14k, We wri‘e thi's:
8y - ) ' .
+ 60 . |

- L 1hY



S | . : 423

We think 8 “tens +° 6 +tens = 1k tens,
and 4 ones +. O omes = 4 ones; .

LI P Y tensa.nd 11- ones are  14k4. .-

-

But suppose that Jea.n ha.d 'broken two of the . cookiei and’

o so had only 58. Then our equa.tion would have beeyg
. 8y + 58 = n. If we add the tens first, then the ones, | ~
we have to do a‘further_ addition -to rename ‘bhe- ones: ) '

-

. . . A
-.a" - -
.- It :Lnstea.d. we begin with the ones, we cah do the same ’
o7 _ work as before, o ‘ o - -
T : he L8k \ ;
. ' . +58 -
. ~ T 12
i .\':'i}/-. C 130 . .
3 R
- o 42
or use a shorter form such‘e.s
' ) i - »‘ 8j+ . - ' . ) N ' -
.. + 58 L. ' '
) ' 1k2 . L L
: . ,-' , . - _- ‘ .. .
. Have children lock at several ,examples written in the 1
. ver‘b:.ca'.l form to determine whether it woula@e shorter . '
‘l:o add the ones first or whether i't does «not make any '
difference. - - " g . o -
L : OWhen ma.ny numbers less tha.n 100 ,have . been used, put -

the foll_lowing on ‘bhe cha.lkboa.rd"

2z - ' i 4 .
| L S e




Tl ) o . - .
T _ . I B x
32 . .3 , 321
"+ 546 © + 546 s T 2546
800 . T 867
T o Bo - . <

87 867

 and show tha.t the result :Ls the same whether one adds
the hundreds £irst or the ones Pirst. Then write:

éinow the notation .in the first Two- :,forms -above, and ’
ask c.nild.ren +to 'bell how they might use a- short form
"’ for such an example. Bring out “the fact that it is
-_ . helpful to begin with the ones because 'f.he- sum of the _
RS . ounes is gregtér than 9. Show several exa.mples of* this -
: o . kind. and ask whether it mekes a - difference whether R
7 Cyou star't with ones,or with mma.reds. " Then write:
\ - i/ '_,'358 - | ',;‘-;. . s

: ) Ask 1i.rhe‘(‘.]:Ler 11'. would be ‘more helpful 'bo sta.rt: 'with
" . " lomes. Show that.the sum of the tens will be greater

w'tilai g, sothattherewﬂ_lhaveto‘berenaming. -
‘Write - several‘examples using mmbers 'between 100

. ama 1000 and.ha:ve children d.ecide if renaming T -
T . will be necessa::y *

. Subtracti.on.

Po show that locking ahead in subtraction is useful - ; .-
in renaming, write o A ' -
) - - ) ° 78- . . . -




nk of 78 as 7 +tens and 8.ones or as 6 'bens
and- 18 ones. ' Bring out the fact tha.t knowing . -
the tens d.igit for the nutber to be subtracted does
not. help in deciding. |, Children need to know the .ones
digit to determine whether to rename. If the number,
of ones 15 _not greater-than 8 “(1n- this example) )

' no renam:!.ng will be necessa.ry Give several e:mmple§

- »

lii:e the following. N s - -
- S - 26 -
. "7 7=33  .=59 ‘- 62 - - - 19

‘Discuss whether. or not renaming is ﬁec’éss&ry in each.
‘*Then have the children look at the ebca.ﬁxple 135 - 42 =
Express in’ veri'.ical form and ask if it is better to
think of~ 135 as ; 1 hurdred, 3 -tens, and S5 ones - .
or as 13 tens and 5 ones. If the chiid:rep_ have -

d.ifficulty, write !

LS N : ey
' ) 1oo+ 3@+35 7 13 temns 5 omes. * _
- (ho + 2) , - (4% tens 2 onef'.s)'”_"_'_ )

pes

-~

~Place examples 1like the following on the chalkBoard:.

- -
£ - -

~

p 298 456
' - 82 - 19

3 . <

Ask if rensming Is necessary. Discuss with children
/i-.he possibility of mzbtra.cting the °h‘nndreds first rather
tha.n the ones.. . o ” :

Pi_zpil‘s 'boblé, pages 246-247:
These pages may be used for *ndependent wcrl;'.%

he )

™S
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Addltlon. R‘enaming Ten Ones as’ One Ten

Use the,for-m wh |ch is best for you.

K7

39+27

_é

45 .+ 28 =

73 |

€6 + 38

G’

27}

jb+29

M

_Zzi

| 38 + 27

_— m -

3+ 26 = _4.3 35 + 47 = r:_‘g_.z_ 19 + 21 =40 - .
¥ o -‘2#5 | . S

oa. 1 |
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. 4 -

S ubtraction: ‘Renaming One Ten as Te

n Ones:

>

Use'the form that is best for you.

80 -%47 = _\3_}_;3_' -

\-/

(s,

/j ]
73 -26 = 47 44 - 17= 27 86 -79= - 7
, - o
L : - .

27

-
; : -
- : 3
.. :
., ‘
. o Y -
SO _ )
- - - . . rd
L . : . . . . t - . >
- a . . - *
o ll 3 oM -
'_*.‘ EE —— - | .- - Q‘_ . .
r ‘-f .
. . . ’ X
. ; -
. . . . 4f;-"
- a2kt _ e o
. .o . W
° 3 e’ . 2
: - Y N & KL
- e aaa e - e — Ay



N c T o

. -' Con't:inue discussion -

o me be‘t‘ber understind the relationship between addition % ¢
‘ a.xfd. ,subtraction, the children have been helped. to see ' '

. B that. ; ’_"-“ S - .o

S (1) If one number is added to wnother (doing),” . -
T ' N then - “ ' - )
* - { . ) ° . - -

T (2) undoing would be ""’ﬁ:tracting the sa.me‘ numbe

that was added, _ . ~ . ) '
. ‘ . . -

. Example: (1) %+ 2 =6 B *(2) 6(—- 2 =4
. . = - ‘ :

u

’ ) ' .
. or .

(1) If ome number is sub‘bractea from another
(doing) then o

— " (2) undoing would be adding the same number
F—? . C o _- ":_tha.-ﬁ was subtracted., . ' : i

§ '_ E . .‘ Exa::éple:. (1) _6.... 1=5 : (2) ‘5 + 1-216

This lesson reviews these idee.s aﬁd then presents ' '
"undoing" as a check for addition a.na su'b‘t:ra.o‘t:ion B~ D

- e . ) —emles. .". ,‘/-- o - , e . | . . L. . ;l _-.. ..1 1, - _- _‘ . RE

- * o

This review might be motiveted by using a.'problem - RS

= situation .

Charles and _Pat were playing with their toy‘ cars. - . S .
‘I’hey wvanted to make a garage. Charles had a set. of; | ‘
75 red blocks ana Pat hed & set of 86 green blocks:-
They decided to put their blocks together and mag a
EOOd-sized. garage. Cha.rles picked up his box gf blocks e .
: .and ;d:mpea ‘bhem with the pile of blocks Pa.t had on - . o /
' * floor. ‘ R B [P | 'N-.'
L | If we wanted t5 mske s record of what was . . .
Sl _ﬁ done, who will tell me what to write on )
o . .the Ghalkboard? I
A .-_"._.,.‘..‘,.. - - (1)~ - .86 sl . e -
o . ' 3* .16 - T - I

W




s : .
' -‘ . v - ; - -
< . - -
- = T
: . .t TR "
. - H ’ B ‘. - .; . . < 7

After the boys fini-é;hea playing}, what Vwould -
Cha.rles ha.ve to. d.o? ( Sepa.rate the 'blocks

< : ) -Whé.t 4 w& do in our first emmplef_\‘. . ~ N e
L (Added75:t-et56\ T |

| o _ kIn the second emmple, we had to undo what _ I

- : A ha.d been done. How did we do this? . . -

| - (subyracted. 75. from 161) e AT

We can use the idea of "undoing” to check

. | our work. - '

86
N - R
161-

Ask thé children to explaiﬁ,gha.ﬁ ;raé.done. Be sure .
. they mderstand that 1f /75 “is added to 86, then to a
- undo . what has been done,' 75‘5? mtist"be subtr%cted from o
lsl. ._.A__.' . ] .' - .. .- %U N e , . ..-. = j.- : .. _: ‘_-“: -

TR 2. . L '...x_,.,l.‘l’ 8 \, ': S _,‘ s g - _
;._' - <. - Could we use this idea of undofng" to L. l‘:'_ £t

PR K . &heck subtrac‘l;ion exanples? (Yes.) , oL T
e 3 U T

e s L . ‘W’puld we use’ subtra.ction a.s 'bhe check.? '.'-

' (No, a‘.a.dition.) o '_}_:, ST T

-

‘® Write an the cha:ll:board.

L. 6T

Ask the children ‘bo expla.:!.n wh.a.t was done. Be sure -
‘t’.hey mderstand. that 1f 29 is sxzbtracted from 96
thentoundowhathas‘beendone, 29 mskbeadd.ed. ' »‘r.

to. 67.- \




- - A

‘-Give several other such’ ethples in eddition and su'b«-
" traction and ask various children to write the
check on the cha.lkboa.rd. o P

Pupil's book, pa.ges " 248 “and '249 - - -

’These pages may be used\for independent s‘t:udy. Pupil'é. book

Egges 250-253: These rages are for pra..ct.:I.cef All computations
should be checked. : - ' ‘ o

. . . . ’ .
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Using Doing and Undoing

B3

431

PN

CheCk these exafnples.

o -
“~

L

%0

+47 ..‘-.

< ou8




L32

K a. . . s, =

t ~r P — ._;-4

USing Doing andUndqiﬁg ) - o ..

Check these examples.- -

93 .- 45
-28 o -t2E

™

2L9




<

Usmg Domg and Undonng

-?

U;e the form ‘which |s best for you. Check your answers.

Jes

<

84+57

Zif/

g

-‘61‘ + 8_9

9 + 86 = _/¢5 . /€£_
\/ i
5+ 3= /32 86+ 87= /7.3 54 + 65 <=//F
- /'\’_

.32+ 79% /_,___ .

'250-.



43k

Using Doing-and Undoing

r

L4 —

Use the form whith is best for you. Check your answers.

L

284+3%5-477

364+ 275 = £39

582 + 377 = 959

650 + 250 =

?bo'

-~

761%142= P09

-




N\ _ .
, 435

Jsing Doihg and Undoing

ompute. Check your answers. - °~ _

68 - 194 =" 74 | 309 -135 - /7% | 537 : 283 - 25¢
. ) I N T . : .

! .

39 - 356 - 393 | 826 - 472 - _38% | 905 - 653 -

_ 252

-

-

L e

19 - 295 - s5% | 737 - 584 = 4523 | 606 - 274

-

=232

()
N FEE
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Using Doing and Undoing *

Compute. Check your answers.

‘482 .

A T3

757

-

- .7 461

- +38 .

237

709
+226

. 238
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Using Doing and Uhdoing

SompUte.i Check your answers.

\’I
- e
Y
y y n
s ’ )
. . - ’ .
. I ) i . ' 4
. P L
. . .
. E . .
. -t . .
B .
L 2 Py - . . .
. . A
X~ A T P
LU . -
e . . .
: . !
. .-
.. .
) a
. . !
. . .

S 00

573

+428

-

.“_




» T . s .
g = S : s ) .
“ . V-3. Fig ‘the sum of: three numbers T

> Objective: To review and ex'bend 'the use of ‘the %

o ’ . _ ' assoc:la.tive property of addit:l.on for
T L whole numbers.. . . [ ’
/ . P - . . . . - .

A "Vocabg_.ag : (No new Vozjds_'.') '

~

~..,.>'. : " Materials: 19 books arra.nged i stacks of T 3’
U ) R " and 9 respectively- R -

Sg gsted Pro ceduro::

A J

A - Begin with a pro‘blem such as: On Monday, a teacher
.+ . 4 brought T .bocks to school for the library. On
. Lo Tuesday she 'brought -3 books. . The following day
co "-, she 'brought 9 more.. How meny 'books 'did she 'bring
' for ine nbrary?' 1 ’ :

.I . .

Have chiddren. bring the books, a stack at a time, first -

the T, ‘then the 3, from the back of the room.. * ' -

Join the secand set to the first set. Ask the children

how’ many members are in the union. Then Join ‘the third

~ set to the" union of the first two sets and identify -
" %he number of members in the 1.mion._ Record on the

an;uboa:d ST
.";f (7+ﬂ+9 w

Repla.ce the books in stacks and have ‘the s‘tacks .
b:ongh‘l; again. This time Join. the set of ‘9 books,

v " ’ ‘ ."to'the set of 3 books. Identify'the mmber of
’ " members in the union of .the two sets. Join the .
‘ members in the union to the sgfof. T books. Re-'
. “cord’ on the chalk‘board' ' e
T (3 + 9) =1d. i
. e Ask the children whic.'n form they.prefer.
AT (7434 = 9ua,7+(3+w=




= {hree n}mbe_rs.‘ , - L o

Perha.ps the first eq_uat:lon will ‘be chosen but :Ln any

- case ca.J_‘L atten‘biomto the fa.c‘t tha.t 1:‘.he sums are the
® Recall the comutative 'prcpérty of a.dd.i‘bioh and :i.llus- '

' tra‘te 'throggh set mnipu]ation that its us¢g, lead.s to-
other groupinss su.ch ass <«
(347 +9 =,19 T T+ (g+3) =19

9-+ (7 +3) =19 (+9Y+7 =19 -

(Note that 't:he equation : (; +9) + 3 =19 could not
~ be ob‘b-ained withcut using both the associa:tive and - -
commrt;a.ti e properties of addition.) - S

Provide cira.l pra.ctice in adding 3 mnnber§, ea.ch less

Pupil's 'bdok, pa.ge 255-.- SR ‘-'7-

Th.is p-a.ge provid.es ad.ditione.l practice in- adding =

. . .
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B _'C_qrnpil.tin_g the Sum of Three Numbers

seevs-_i1

13 ¥ 6+5-_y44

-

12 + 9 + 64.=,,';_£Z,'._.

5 +7+ 4

s

9

15 + 6.+ 4 =

-

e -

1




e

»

'® Continue discu.ssion '

At th:!.s point (after pu;_:ils have encountered some of

the diff.iculties :therent in columm a.ddition) it seems.
vrj.se to review what has’ 'been commonly known as "]:ri.gher .

decade a,d.dition s 1. e.,’ the ad.dition of a whole number :

Jess than 10 +to a number between 10 and 100

-Here we are emphasizing those exs.mples in which the
 sum is not in the same: d.ecade as the whole r.rumber

"(‘Ask the child.ren if tney know -1 q_mlck way - o.f f:[nding L
‘the sum:of 16 and .5, 26 ana. 5, 36. an@«5,’ ,etcr._- SN
_ j “In t discussion bring ‘out the_ -fact tna; if W,Lk:now
_'_':7-'6'-!-5 11, 'then the’ other sumsvill havea’ . -: R
“one in qn.es p}a.;:e »a.nd the m.unber of 'tens 'wi]_'l. be one

> - .‘\. . -

.-more.

b

' Con‘tinue w:.tn several other such e:m:mples- Try to

.asc¢rta.in if pupils a:re a.pplying this principle or if

--tney are thinking in 'terms of renaming -( "ca.rrying").

‘_The d.es:!.red. end . is insta.nt recogniti\on of 'bhe smn

: 2«
 Pupilts 'book, .pages 256-258:
These pages may be used for practice. - :
. ‘ P : . e
b " RN ~
b * IR SN 3 ¢ .
EE

- SN "between 10 and. 100. o - ."’. N 4 N _ d 5;
- \E‘Lte on-tns___cnalk‘board._:-' o, B S o
6 6. - 26 .36 "4 58 - 66 16
S E5 +5 . ¥5. .45 45 45 #5m +5
. . ) h . ’ . - . - . - | e
.'-3_-1 N L . T s
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- 'Using:Basié ',Fac't,'s_' -

| a
1a
24
|34

|37

1 14 +
| 44 +.
34 +

SRR b
ww W

ST S T

N ~ ~:

3"

0 00 00 00

—— .
—————

27

';,--..Z_'

/7

'}'.

36

- 25
1 15

n

+.
o' ©
[}

26

0 00. 00
."

T B

00
!

0 w'o o
|l

B S

© —— ——— i

8+8
.48 + 8
. 28+ 8
68+ 8

'3+9
-23+9

63 +. 9

13479

ot 2+ 6=

12 + 6
52+ 6
| 2z+6

(Y]

-0

a6



| Using'-BaSif:jFads'. .

w3

g

15

12
32

*2_8"

18

25 +

4

L

33

46+ 7
16 +

——— [

14 +
24 +

27 +

_'__/_7_‘_ |

—

7
o

‘Find‘ the suﬁrs -




Le

. To'the number named in the center, add each number named in the

_secondring. - - -
 Write thefr sum in the.outer ring.




N ¥ . ‘

-

- Q Continue discussion

Ask what the result vould be in. an exa.mple like' ,

'-“; . *f' ,.? _ 30 + 20 +. 10

Illustra.te on the number line 'bha.t different groupings
of 30, 20 a.nd. 10 ‘resuit in the same sum. :
' 30 + (20 + 10) -

(30 + 20‘) + 10

Give further pracfice using multiples of- ten.

wa write 32 + §1 o+ 23

Ha.ve child:r ( write eq_ua'tions with paren'bneses 'bo

following way

~.

(32 + 23) + hl 96

3 ¢ : - 32 . - ‘._ r‘ - 55

T o am

ke T 3 55"'j _ . 96

. Ask if a.nyone can: suggest a shorber way

on the cha.:l_kboa.rd. .

Va.rious forms ma.y be suggested 'by the children, such

- as: , : S

L 32 3 .tens 2 cnes - . '32‘ =
- 11-_1 = L4 <+tens 1 cm'e_’ L 1 =
23 = 2 téns_ 3 omes" - 23 =
- ' S -9 temns 6 ones’ §'9‘6 -
Shorterfoms that may be suggested are:
» y e . L
- L0 ) i . - 4 -
: s - . - " '.,.-..7 U
L} " - . , N
w0

-

30 + 2
ko + 1

20443

96

Bus



r

Pupil‘s 'book., page’ 259’ o
Th:Ls page provides practice in fina:!.ng the sum of

‘three numbers ‘without renaming ones. _

Ly

96

Eelp children rea.lize tha:t for a:ny or tuese form.; 3
~toe grouping ‘of t.he numbers w.u.l not affect the sum. ‘ .

® It ‘the cla.ss seems to have 111:1:1e difficu_l‘by in this

sort o.f ad.dition, show an example like-'

mmbers vhere renaming the xones is necessary )
- You may w:!.sh +o use this Porm first' ' .
_ 24

'35

157

=‘j20+13-

510+5

-

60+11+

»

70

+l+

RN

- Th -

This algorithm may be helpful ta some of 'the class.

a -

-

60
1k

Th

Cor

'.gﬁ,.

35

- 13
1h
_60
Th

e



Computmg the Sum of Three Numbers |
If you have to use a \Ionger form write these examples on another paper

36 . 45

16
11 .
77
" 43.
12,

45
12

259

T



,
R

-
-
s .
B -

The chi’.'Ldren who are. able should of course, ‘be . enccuraged
to use a short form a.nd accomplish the renaming either with
'oz- without the help of the small: numeral 1 ebove ‘the

'* .

ik tens col‘l.unn

"k o . < _ Lo - . . 21!' '.‘ - ' .
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U | g S :

- . : : Th ’ ’
o Pupii's ‘bock, Me_ 260 . 261' -
_ o "J!hese pages provide prac-bice in :E‘inding the
- _ . sum of three nu.mbers where renanring ones is '
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L Computing the Sum of Three Numbers
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s 7 . ¥-h. AAdding, with renami ng: more than once -
P g

> C - "‘ - o

_ To extend. the ‘use. of a short form to - 5
4 's:!.tuaticns tha.t require more than onie -
__';renaminga o : . :

J.. X o i i
S S

-(No mew words.) . . .. .

R -'_Vocal'ml‘a.ry:

-

Suggestéd' Procedure:

e “On the chalkboayd write®
o '_ exe:nple in the form belcw and- ask Ehilh‘en if they w:LJ.l
' R need to rena:ne the cnes? (Ies.’) The tep.s? (Yes )

_Q .-’. A - K ~

U Woigows. . |
MO 4SO w3 TS S
. 800+ 10+ 11 - (800'+100) 4 (40 + 10) +1 -

T ; ¢Z9si‘i;—;"— A

-'.‘ . - . . .
) « .50

N Beside this ccmputa.tion, show the samef e::s Je in _ T .
T this fom‘-u R TR N _f__-":‘. ol ‘ SN T .

. .

L I . PR
. . A .

: e Ut xas3c o el T

-~ (sum of
7 (sum of
- (sum.of

8 -ones and 3 ones)
9 ten§ and. 5 tens)
i uunqreds)'-"'

o L _ 4  hundreds and
- o ST ks L T

- . .’; ' P ’ - kY . * %‘-f

Show that with these forms, it does not mat'ber whether

the a.dding of the ones 1is d.one first or last.. Next, = -
write the example agaln.. - . . » . Z’) '
w8 2. L.
-.‘- 1‘5 A o -
. Ask a child to explain how. t?e comptrtation is’ d.one : R
using a shor'ber form, such as -~ . o, o

Yt




: Ask him why‘i‘b is helpm to begin by adding the
ones. : - S .

- -
_ - 2 - - - =

- @ Present the- example 236 + 669 ____ and wr.l‘be the - _ -
* form used for com;_»u'l:ing.. Ask” the children if’ 'bhe ones o T
ST . will have to be renamed. (Yes )} Point out that it ' e
a _ does not appear tha.'b the 'bens w:!.]_l ha:ve 't'.o be renamed o _ '

.. since- 3 tens + 6 -tens = 9 tens. Use the expanded : :
' fom first, - - ' T \

200+ 3046

| , 800+9o+15 Fo
Ask how children would add 90 and 5 Suggest that' - L - o
_this is 90.+ (10 + 5) or - (90 + 10) + 5\?8 100 + 5.. L SIS

'~ So, 800 + 100 + 5 = 905-- Was it necessa.ry 'to rename ,
tens as one l:nmdred? (Yes.) T » ‘

[

et

Rewrite the example,in th_:bs fwa.y—:' R . o U n - S e
- - o - 236 \ S T
) . -u - - - .

L 669 IR LT e

s N . s < B - - - <z L
% ST _ A [ - T e .
Ce i T - 905 SRR . .‘:_5 ey R '
- H Lo Lo . o . - , . "
-~ o i"'»THeh ask if someone ca.n show a éhorter form, such as. - . - : T < B
- . ...’- — ;‘; - a \- - ) N :4‘ A:. (—.-"“ St A . '_-. . . . - .

-, Lt - L .. a . . N .
- . . . . - =

T . .
-0 - .. N 23‘6'. .- . : k’.AA . » :7.“. . - \'._- ,: - : - .-—; ‘:_. N
- - 2 . L - . L R -
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| Have child.ren work& following em:mp}.es a.t the ’
’ cha.lk'boe.rd using whichever method. they prefer' :
- S .“.,-_357"'545 T
B e, ‘\ _'729-"'»1-71= . .
ST k5 + 287 = " .

' ' . This work may'_b:e extended Yorgmore sble pupils to .

: inclﬁde ‘;b'he add_itiogl of numbers grester than 1000, - _ : _

- ) b : . . -_ » ) ~ - .

Pupil's 'book ‘pages 262-269 ‘ e

" These pa.ges provide opportunity for 1nd:1.vidna.l prac‘tice.

Pt:p‘il! h,pok pa.ges 270-271 i '.:,‘ Lo S B .
"I'hese pages maar ‘b(used : . dreﬁ"i'rho will profit B o
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K

The Cross—l?u.n:‘b%r Puzzle, ﬁzgil' book, m 272—27} ' ,
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.- Computing S ums

| Find the sum of - 497 and 353.-

. 400+ 90 4 7
300 + 50 + 3
700 + 140 + 10_

-850

Use the form wh iﬁ%is__beSt for you.

497 -
+353
.- 10
3 140

w H
W O
W~
'

00
..m
Qo

— )

-4

700

850

'587 +-?67

587
: “267

'».,.-:-

338 + 379

. 338
~ 379

- "

- 747

""—_ '::"::4 s

& . -
468 + 85 =553

268 |
- —o- 85 ..‘.-a.".. ..

: 287 3 486

287
486

-
.“
i

_Z]J

653«~+ 298“

653
- 298

?\51

; .

447 & 37%, yzé‘_.f
<a47- -, |
3719 -

E s N :

526 + 298
. 526

.\, “;298-_*

_il_ﬂ‘

437 + 78
'437

_.5'_L5'

383- + 598 - 75/
383 1
598 {-




Computing Sums, -

—

964 + 89 - /_0;{_3
964
- 89.

178 + 785 =

178 .
785

943

o

57 + 388 = .

o as7
3_,88; o

s.'

169 765-

169-

2;3ef

- 165 .

54 * 297 jlfj
- 654¢»{‘
207

‘_4'.

‘586 + 378

586
378

_ﬁﬂiﬁfi"7

264
579

3 736 " 191

736
» 197

;7~3~3

q".
S .
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- “&omb"ﬁng Sums

264 :" 579 = —9_‘_{‘_3_

T 735

197 = -

_23;3

654+ 2975 Z:S_'l

g4 .

- v pnr e

R L
EUER
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37‘{ |

4.5 71 + 3 8 8

765
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Co_rﬁp_uting Sums S R
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343; 1”':_m | : ->'{. ' 154
+379 g _ +:.767
722 . - g2/

O
h_q\.__ .
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N

pd




"&ﬁ.

.COmpuﬁngSunﬁ

148
+594

772

727
+688
/45

+279.

755




Computing Sums

-
—

346

-

. +475

52

349' . t

S0
“+453

)
()

- +499

492

561
4299

L\

,_\_339" : |
©o+1l48 -
L E37 o

476

_;Zocx,'

+224

= .



Computmg Sums

',-F-"

m 638 + 393 - 03[~ (160 834 + 476 ,13_/0 .
(@ 859 + 5‘84 - _ijéz. Coan 347 +”{653 =" Jpo0.
L 3) 74T+ 679 - 424 U8) 234+ 277 - _gy .
() 635, +_ 7'7§ < 4 (19 564 + 236 = _500
{5) 235 +sqs =_/_/_.§§ | '-__'___(’2_10)__"298':3, .“34; - 643
.._'(6)_ 999 & _34-1' =_/_.35_¢_a T 2 32 + 297 = _4_,2_;
| -(,7).';'._'._:‘_'__55" + 398 = 7 2 (22) 248 + 39# . L46 |
). 573
" .:"(9):-" 9'8»-4 ;+"1:6_‘ L0006 (24). 469 + 331 .?f_olo_ |
632

A8) 726+ 775 - 4sof . A23). 576 +:297

L

- (10) "585 "}_(5'56 1241 (25) 345 + 287

©(11)_ 737 + 287 - M_;_L_y o (26)" 573 + 198
7(12_)£f53é-_+-..898,= /jjj (27)--»;455-- * 555 = 4o/0
(13) 632 + 989 - f2/ czs)-g4_;23ﬁ +298 = -

< . .
.o -
Z : 7:! A G-
— 3 L e .
. .

720

(14) 726 + 787 - -_L-_T_Ié’ (29) "'1322'77;,'-"-—173"‘" 200

 (15) 315 + 697 = _Zézg ;f'-s"‘('_i.l'__"{ifié.q _+ 199 - _,Zé_g*




Order R_‘elations'

. . s
s . o
s _ \ ..
:' . N . - h

7300

| a3y

297

.35
485,
500 4 :.

86 +
54 4

;__‘496

54+ 26
160 + 395
200
555+
374
31z
144

<

<d
=
=

263 '“

fqg

263 |

>

<
>

<\

341

461

67

-

50

o~

>] ‘500

RAINIMIYINY

100

800

1000

200
100

"\NQIQOO'*LA

500

1000
" 100

© 600

200

Use the symbol -< ‘(less.than) or > (greater than). |

500. °
600
70

-‘;2@;

L e
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ComputmgSums |

»

4479

+5396

9§75

1 3327

46599

1532

+ 6289

782/

2448

+ 469 - E

3584,

- + 4278

70€2

- . 270




. 63

Computmg Sums

278 . 385 e a46 o 639
‘434 2 .. . . 287 - oo . 337 - 128

T I ' B T i &
595 - 727' g T

-y . . "
. E ’
- . I
ot B .. . -
. -\ - ) . . - e ‘| -

- > = . . T - -y P

R 3 4 -
| | | - \/‘\ » A LY .

N .
—

166 -, " 372 % -.l,\\v/>600.,,“5 392
399 »ff““*_';584,- IR | 303 .
415" . ... 21 - .. .7288 . . 205

750 777

\g
g
Q
o

343 666 .. 141
167 o118 - . . - 89 =
472 L 75 155

as6.... . 2ar. " 483 578
125 ~: 0. 198 - o257 0 g
397° . 47 . . 169 265

__271'
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Across
Three hundred elghty-fwe

| L'Another way to write

14,

+

8+8+8+2

_500+30+9

-

1 more th n 3 tens and
10 ones.

o
(60+3)'+3+3-

46 hundreds and 17 ones .

31-10 \

9+9+9- | 2
‘ : N %\ -
630-600 -

. i--'_'_l"Z.‘_' -

- 19,

23,
24,

w N e

539 =

__is'12 more than TU. |
3000+500+60 +9
tens + 19ones
Months in a year |

269

Down

. .34 tens

ot <&

———
AN

556-520 -
Largest number less than

- 1000.

R -~
. - -
-
* -
hat -
. - -~ -
-



-

‘12, 4289, 5289, G289,

P ‘. ) . - . -

Down

8. 2 tens and 6 ones.,
Q. 33 + 28 . )
1;1.-" Four thousana one hundred th ree

~13.. L ten and 13 ones

T

15 720 equals how many tens? S

t .y ]
-

.
\..

L —

'zo{ 70 - 19 |
21 B’t’ensam 12 on‘es -
22, 7. 12 17 22, ' B

A

Y

g

cye
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L 1. Wis.. Subtracting with renaming more shay ghe T ST
Do e - Objective:- To extend use of a short :E'orm to sub- L I
- e e e -bra.ction si'bua‘tions requiring more than BV _‘.;.

on.e :n-:-na.ming. : R R

-~

. Vocabulary: (No new words.) - " B P I TR B P

- . - oLt i

DA s‘llgges%e'd'l’roce'd.ure:. N o S ( -

e o write 't.he e;c’a.nqn}.e in a i!tsrm for computing. Show_" : \\\ SR
. A : use of the expanded form ‘when onl;y- one rena.ming is W ~
. T PR -"'a#ccomplished at a time: : . oo L e \

900 + 60 + 3 900#-5,‘0-‘-'-.-13 800+150+13 - \...,/:
- =(k00 + 70 + 8)  _{400 + 70"+ 8) -.(uoo + 70+ 8) ..
' ‘ o 400 + 80 +° 5= 485 -

r

Ask whether it m@t not ha.ve been possible to a.ccom— .
plish the rena.ming in fewer S'teps{_ ";;ﬁ S . - ?”
1 -

137

: | = L : Now: suggest that 963 be thought of as 9 hundreﬁs
- " Q ' f'6 'bens and 3 ones, a.nd wri'te" - o {
) S . < = . . ~ — - & .
. 963 .9 hundreds 6 tens 3 ones
' ’ - h7_8'€.‘ .- ll- hl.mdreds 7! +tens 8 ones . - e

] . . ‘- ry - -— . ) . . . ; . ) s
- e . s -. {_.P’tl':-' . ‘ - } _‘ ‘ -

-

Show that the renaming can be written. the following _ - 3

T e a We- wi!l.l ha.ve to rename 1 ten as, 10 ’ Yy >
¥ - -7 .

ohes. Let's do 'tha.t -and write' o A

Y

! 9 hundreds ﬁ' tens ,3’ ones . - -
. . - -h- hundreds 7 téns '8 ones _ o RS
v T Ve will ha.ve to rena.me one of ‘the hund.reds _ ‘
i 7 7Y as 10 tens. We met.-e-{ I SRR j'_ IR
o - | . | ‘ :‘. ' " ‘_‘8 . -_ - 15 13 &, ',-”“: :- - ~: . ...)- _ '
- R </2’ ‘hundreds. /K _"l}e’ns /’;' “ones B - el
A =% _hundreds 7 tens ~ 8 C o B




.

e a.nd. subtra.ct. ; e

. I:E' ch:L‘Ldren are a.ble to rena.me menta.lly, withdut 3

Begin the subtraction at the .gones ple.ce R a.nd wri'be the )

‘_answer as 11- hﬁndreds 8 . 'bens, 5 ones below the

line. Ask a child what the " decimal numéral is, and -

"wri'be 1:-85 Ask ‘whether it was necessary to have the )
words "hundreds 'tens, ones” ﬁ'ri't‘ten down in: ord.er
_--‘l.'.o .remember wha:t: we were doing. - BT ,

”-‘Show the use of 'the short form, »and point out the fact i
that 1t is not necessa.ry ‘to do a.ll the, renamings hefore e 'v"‘. T
' "'s‘ba.rting to compute.’ Ra.ther, _r'ena.ming ma.y be . d.one one -
o column a.t a Ltimes as n.eed.ed '

-

‘b

o h : . J /3 -;-.’I. o'-. zﬁr/} . o :'_..

EE T S YA "‘"'*f"

*'l‘- 1+78-  S -_; 1+78' T w78 )
' =,
remind.er numera.ls » they should be encouraged to do

: so 3 on ‘the: othe;c- he.nd the "helps should not be -
active];y discouraged. a.nd. c.hildren who still need to

use the expa.nded‘ form should feel free to cont:!.nue '{;o

Eir SR LD JE

_ _Ask children toﬁlook. a.'t the exa&nple:‘ :
. »t« E :,,- -’ 1 ’._' B L | ) S :.n .- _ F& S ‘A. .
SRR A S RN

o antlcipate t.he - .

:.':: need. for rena.ming one hmdred. as lO 'tens._ The_’?'efor/e/: .
ot ask. that the‘expended fcrm be, used AU A

]
= ‘_ .

Show tha.t rena.ming a hmdred a.s lO 'tens is necessa.ry,.

'where i‘b did not e.ppear to 'be a.t the beginning. oo
: _»‘, ,‘.ﬁﬁi V ; e I 170 + 16 g r L S
- '- - (3w + & + 9‘) . N .- ) -
S 300w so et il
o . - .. . i .'—' @'7. | . . >

v

-
-




. to o'b'ba.in the answer. - Ka:ve anorther child. use the short

'Use othe}.; exainpies. HaVe a- child. rewri'te the. example. - - ! '

sb.o:rt'. fom, a,nd. sh.ow that aga.'!.n ‘begizming a:t
> 1t. is not necessary to do aJ_l the renaming

el - ) ’v - —-' . . .
. - ) . . N . e C .

N o R

— »3.‘ 8 9 - ) Ll ‘:.. -

-in vertipal form ‘and show hotw to use the e:@a.nded fom _'

f‘om. - : o N -_ s

Pupil's 'book, ‘pages 2714--{6- o s

M ] @ . ’ :
| These pa.ges may 'be used for independent work. ‘

~ . . B ' - T e .
- - L .

1t
I3

-

R BT e ey
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L

- k69

ar

614
-389. . /

R

-\t";":. P

-
-

Coas
. -467T -

736 J R

T e
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Cop}putmgl)lfferences o

P

AL

% ER

L 376

R TL

- - — ) - L A

)

Wroon |
o= |
00 b=t -

b
N
W
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-Cemputing Differences . -

x - ..

ey “ . P - ‘e
e . .

.

6517 287 PG Lo

653 = 296

1. ‘1'._ _ .".

5;_(_7

L
.‘.'
!

-'514 ~ 395 =

821 - 367 jl_s_’f 313"6'1-.-_ 278 = 5§
745 419 = 244 534 - 298 - 334

e
A

[RAPRES




il & —3 - . . . .
ST, N e - . - L . M v
- el - L i - o "_?j r - . - -.2_7 o P
P ) T ; JOR _ - -
[ . .. - . . e .",_-. . “ - . A S PO T,
coe L Q Cotrtinue discussion L . ) T e T e T

. . N Since su'btracting from nmbers such as la.OO 4000 _ ) ;
" ~ 302 ety m,y- involve a different type of thinking AR

o for efficient renaming, ‘these kind.s of exa.ruples a.re _’ T y
S given specia.l a:l:tention. T L A LT
SIneT.-tr - Wnile it is’ true tha:t m - 268 = e ¢ SO
- ( ‘ ;j."":‘ - + using this short form, . R AT .

“.\ . o R ,- . . ) 37 - 5 . - '
R PR LA SRS ’: . : S
= A _Z, S T S S e SO
. L - -..,.' - PRI N - 132 . .o . - S . .--_ L
'?; : on]\v ‘one renaming is necessa.ry if 11-00 is thou,g‘ht .
R of as 1:-0 tens. A PV T e T
eI T J;qb' SRR P I AU
e T =268 258 e TR
In the e:m.mple a.bove > one of 'the II-O {-.ens 5 been )
renamed 10 ones. “The emanded. form woul 'be' B LT
) Y = _ '_ 390 +’ 10 : '_:‘:_.":'_ Do / T
T L= (260-!- 8) Lo s DL -
: SR 1130 S 2 j.—. 132 ST

_ ¢ Necesse.rin then, the lésson should begin with a o
“review of. thinkina*t‘mmbers as: tens a.nd. onea. e

e A P o 4 N

302-=‘-_ .3 -3 'bens 2 onés

. i 5 ' 1;.00= 2 tens o 'eneg B
o T 208 20 tens - ‘8' cnes.

e ‘Follow- these . types of rena.mings uith'

. | . ) . o 500 ﬁz tens . 19‘: _ones ’,‘_ - ‘.\o .......-_._-.:.-., e

e U = ,:2 ‘tens 10 ones.'j-‘.".".:'-'_ b U
S s T /700 =_4F tens 10 omes i U . .-

N E

R o . uoa F G teds 18 ‘onés .
S = 77 tens 12 ones = .0 .
S ST 705 éz tens 1‘5 6i_1es" . L

,‘ ‘ 5 . - cC ::". R .t ‘ ( - \- v-‘. ; - ‘ 1
ot S I : ) : n .‘.
. e L



10770 ) Then write: . 300 - 152 “on'the cha.lk‘board AN ehe , ¥
A L ]:-_r]dren to compute the diffe A :possible fom 15.'.

- . b e . . b

- ’ SN . 3oe = -j 200 +- 90 10‘ R

L o 52 x-(leo * 50 % 2) Lo

pig o _'__' b . B ‘J - . ?
_ - .Sugg_‘st tha:h bcth rer rs cou.ld be accomplished. by,, i
. thinking of ; 300 as 30 tens. ' See if the c]a.ildz‘en . B -
S cen show' the renmning of 300 as 290 e 10, _f'_If,_- s N
R T ote: can do this, re’write the X e e
e .oz 122 ) _.;f-. j;_ B

what is the n'umera.l for 29 tens? (290 ).

.
¥

g e T "fIf we think of 300 .as 30 tens -t:hen RO
' o : - we can rename -300. as’ % tens” 10- ernes.._.'_" '

" Then cculd.n't we rename 300 as’ 290’+ 10? j' AT

CGres.)” N
_— ' Inezpandedfomtheexmplem:ldlook_"
_ _ ~ like this: , P
R T 290"+1o’-";' A
' -(1s0 + 2) . - S
1h0+ 8 =148

Ca:n anyone show us a shorter fom?
: 27, .
.,: . . < T 1u8 C

-+ -Several other examples of the same t;ype shcmld ‘be -
P ccunputed using the new forms. ) o
Ppills book, pages < 277-280: © . T
'-These pages may be used for pra.ctice. .

- . -

. ': e ’ : l . ’ LA N
* = ¢ .. . - ’ .
.. . - - - .
. N . o - ‘. -‘, -
- ¢ . ‘ e
S - - . L




_';_i;'_?h.

Usmg Renamlng wﬁh' ubtractlon

1) 4(]) -: 40 tens . » 400 " s ’
S - ’,;-_j. _ ,, 39 tens IO nnes m m

,— 2) J 500 A 1'-'-',;_ ‘J’ﬂ 5 L‘-tens | s

590 = '5‘ ? -'-.'tens 10 ones R e

“ 6 ( =,5—7 teh. 10 ones . | ,3?] I

4. 7(1_)"“; . 7?-; ' téné -
L2700 = : é‘/‘ tens "10 ones
700 = é?’c’“‘ L0

. ,\"\f

s
5’2 tens ' |
7? tens 10 ones L

6)900= - 9& tens | - 90

900. gz é-!- /0

. * - - EN R - - .
- N - S e ) .
- LI . B . . . 3 . . =
. - - - R - s - . »
. - - . - . . < D . :-'l,.. - - . ,. . L. .
. o] ) “_"‘ _ L, - 2 ." S T
.-

tens 10 ones’:k_r__;'}-_ia /2#_ I



Computig i’ -

€

-

\

B £ N
G0

.2.@ .

. A sl O . L o
- . . . . .. . i B \ &
. (N . - - R : S . R - W e e e R Y o
i . g A L : : A . . ) v
T— — - . ; B . . Lt TN PR ] - .
v 2 . - . KL BN .. - ~ - ———— ‘ | :
R « 4 . . N B R W e ...,.__ v‘:. |
. e e P . . - N oo . ’ R PR R o .
\Iﬁw ‘ . ' Te o, . A . Lo . : : O ' ; | |
. v . AR, - . |
.. = . . . . . P B \ . -
S . . . I P e .. I . v s
' . Lo - Cien R Nt 4 ‘ - &
. [ e Vo L . . .
e ol A KN NN : o >
' o R o i . ‘
v o v .
2 Y . . ]

B s R



476

)

)

[

R

‘4

L




-~
. N .
ol -
- S
- ).
- - s
K ) -
e - -
- > - -
.

I ARG
.l r

L=

- L

-
At’

e

-

‘._fl;%

-1

g

IR
R

409

-

= e;z0pf4

1 500

3236
6457 -

684

. n A
. " ot ew . N
[N - o
50 o

700

"30'_4' [

;5§ébﬂ3f'

506

'-'Wﬁté._-f' > or < in the box.

:"\

299

j,‘y‘\ ::", y

Al

201fg

'ij;

-
\'..
.

200-

387 

80

o;’tT

o .

»

\4 \/ ~

= ".’-
-

26?

3024-

- “

-

f400 

100"

. s )

400;

a i A
~ ./ ‘;7_"" .
. . - .
Y A~

.
. ot
Piah TS / - - 4 e . v
: B - Yo .
' LA . + B
. o o . M :
. e . Y :
. I ; | Y
- d y w. & .
- . e ’,
~ . ’

“~
T .
< B

-
-
-
-
~
-
Ry



R o " S .

_i ‘...' _’. B - ) L. ' E 4 .

hTB L. . e : . .- . :
“Q_gontinue aiscussion.-(op.tional-) S 2 e

\ o ._‘AA s:;milar nrocedure :nay be used w:.t]q e:cemples such ' - _
L ‘ o - 8000 - 2?65 S ..-A_ For efficient 'r-ena.nring, . S n
' ' ' -+ think of '8 thousa.nd.— as:_' 800 tens. . ‘I’hen rename - : - '-
: 800 ‘tens as 799 ‘tens 10 Both the ex- '
o .. pendgd and short foms are given. ‘below. oo
oA ) Ce - L e .
8000 - 7990 5 10° ﬁ% e
. T . 2165 = (2760% - 5) i- 27657« 1l
o | ' ,5230 +5 = 5?'35 L h--52-35

a.s.

ones. -

‘1 - B'e§i_n th',e"’ disc sion with the chn.ld.ren by’ reviewing :
) . B e o
tens j e ) . )
- ot tens o ,_ . :
. - . - * tens . - ‘- o J-
i . : 'tenl.s 10 o‘n.e's S v
. . i T t_ens lO ones vl . -
oL > . _'bens 18 ones B
| ‘ _ etc.- ' ) A._\.lﬂr':._. - ’ -

T gn ) -

- T Follow the Same type of" eprocedure as was suggested on - e

Py RS . _page.s l;-72 1;73 dma.king the. necessa::,y adaptations for . .
Topitem x40 7 ddaling.withe ands ra'bher than hundreds. . ’ S '
U o~ .

\T:\’t_ ) - : ) LY . R
- ¢ . .
LR . Pupil s “Doak,jxéﬁes 281-285 e .
. : ?’hese peges nrOv:.de revie ‘b]:% section. e . )
o T R * Pugll's hook{ pages 286-3]_1& (Opt:..onal) Pages 286 289 afford N
) - o _— in‘teresting nractice in computing sums-. . Pages 290-296 lead
| = : more able pu.pils tQ exper:unent with sub‘tract:.on 793 cpmple—
) mentat:ton. e - . o _' L. ST
T *"» Pupil's ook spases 297 311‘ Sets C’f Pmblems may. be
% ;-va : ' interspersed w:i.th p‘ther ,'Lessons 'bo pm'v::'.de nractice 1n.,, .
oL s wr:.ting eq_ua‘tions agui ‘%olving problems' " B e
- }‘_ _4_-"" : e -7 BS n- . ! - ) : ) . . ,_'A -
. . AR S I i T
Do “ ’ - . S S - : - B °
= - -_{_’.-. 3..' o - - X . T
s BPEA- S A " . T ter - L
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Usmg Renamlng W|th Subtra\‘lon = - Coe o

- 7490. tens

~

_£99
- 6990

f “".-17, 7000 =

- :

tens 10 ones
o + 10 ’

Low
hl

5000 6‘?7 -tens 10 ones
sm 4?70 +. /0‘

;'-3)T 2002Q— 300
L2002-_/99
?2:002 = '_[ ‘?:‘?"a +
/ 600\'\ iﬁa tens =
6008/ 577 tens 18 ones
6008 - 5‘7?0 + /f

Y

tens o 2
tens 12 on‘es |
/2_ |

6‘0/ tens 0
‘;‘ojﬂ tens‘ 10 ones
’-/000 + /a I

;5)_. ._wa_.io._i— .~
L 48010°= -
R 4010-'

?07 tens_
904.
705& +

_6)5 | 9075 .
90759
90._75_ -

s

2 5000 *-fam : SRR

- - §7 |

(¥

‘ones
5"’ ones’
ones .

J" ones .

tens 15 ones., 3

T V.-

4311

. 6008 .

.- 2659
3397

.+ 4010

-

S oo-1e19 . -

L
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¥ Roadmaps I T

»;‘1'.‘.‘ Herei% a road map Tﬁe numbers on the roads show dlstances in mlles.'j;;

“'

{
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. MORRIS
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3. What 35 th "Nuest TS ey A 7Ry gL

\ ﬂ,ere fr °f'\ a0

How many 10'“7 - "8y, -

Dldyou cheé" 3' 't ese '" "Qr flf‘dw '°h _ snmést?"

h % h
4, Here iy 2 ""ﬂ Qf rle't s‘7‘n1 l"eéf tow 53"Idt ea' rt The .
ut fr t
number;'*" '\ow loﬂg Sy in MINes 1o grive’ om g P'a"e o
- ahothey; | R
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5. Here |s ‘a chart showmg the d|stances by dérect road betwgen towns
A, - B C, D. Fom mple the drstance between A and B
30 ml}es. _No number was put |n the A D s.quare because there IS
‘nédirectroadfrom A to D. - Th - oo T

-~ .
L 4 : -
B -
)‘. -
- -
} D
. DR
N SR
- - ko3

F_irid the sﬁortest-rodte from A to. D. Az B C z' 1))
" Can you draw a map to help you? Here'are'fhe towns A, B, C, D: -
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- LSl i e T ~ /'j'_ N a R L S S
. st T e I RS S T - : o 2 o E
LY N - R - . - T e - P . - N T e -
B N R, - ;" L v . 1“87
- . .- LT e ) — - . LT . - .
. ot . . . -

Here Is a more compllcated map. There are 14 ways 1o get fro A to - -
-y ,

-

"?':;,-_F Can you find the shortest way W|thout Iooklng at all 14 ways s

: -*l*"j-separately? The qgestlons below wnll help you e

e

-

(_1) How far is it from A to C by the shortest route?M

/(2) Ho:?a(f |s it from A to D bythe Shortest ‘a
. ér to questlon 1 will help you. 43. o

_{3) How far is rtfrom A to E by the shortest route? (Yoqr o

te? (Your

0
\

answers to questlons 1 and 2 wrll help you.) 5- .

| (4! How far is ttfrom A to F by the shortest route? (Your a o ‘

AR answers to questlons I and 3 wnll help you.)_Z_ﬁM‘&gJ

. X . e R
.. . B
- . R
- - . . . .
- : - . . . o o .
.- ” - -
- - . . . >
’ . ) . . . <>
. N

| : G‘é :'j, f | 289
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#éubtractlon by Complementatto R T
In these problems we are golng to play wfth equatlons a llttle blt and then -

usmg equatrons we w:ll flnd ‘a new way to do subtract{dn L e
b hyTe

S . . . . - . N - -
N ! E : ) DI .- - -

1.7 Is this equation'c'orrect?'? e - e
* ‘ . . ‘ v, rh ' & - L .‘ - -‘ ‘if ‘ P‘ .‘:- . '.
_. o _ﬂ‘_"-,___ ; 7 *- 8 9 ¢ 6 ‘ ‘ e U™ T SR _5.
O ':- '{Qljéf:-..;' = g .

Now we add the same number to both sndesé &L w
o 7+8+4 946+4-' o

Is the equatlon still correct‘?

. g. -

-

-

2'.'__ Is thls equation correct ? VI-—M/

12 + 7 10 +9
Now we subtract the same number from both sudes-{ o RN
= "",_'. T ‘. . . :

12+7 8= 10+9 8-

Is thé‘equation stlll cgrrect'?

-

. 'f If -:ou add the same number to Qoth sudes or a correct equatlon
the equatlon remams correct. o L [ AT

- -

-

N J

If you subtract the same number from both sndes of a correct equation

o g

the equatlon remains correct. B, ;_': '




- Lt T Tt = : T . ’ ' St
. N T T = 71{89 SR
.,v T g -.’\ M ° ’ R .' U L . N - v = Ce - ‘. . ) . .ot

. AR : ~ e . R

. .-'- Lo - . > . . ‘ -t T v !

‘3 "._VI,Let's heck these rules wlt‘n some more examples Do\{he anthmetlc

" Arethe two Sidés thé Sémé;" %444 oo Now add 9 to both sudes. . _‘
- 8+ 34+ 9 15 4+ 9 /_.;' ._ 't

) _Are the two sndes st|ll the same? _;“: Now try these- |
o 12+ T6-13+15 - f | -*-’; B )

°-; %d 7 toboth 5|des- ﬂ o
12+16-F? 13+7+15 o,
S £ -f’s.'-. AR
Notgce where we put the 7 on the rlght S|de Does it make any \7
?dlfference where we put lt;? 7Zo, ' ' C

-

Now try these-

;-,Subtract 3 from both SldeS. ' -
R ? 10+1o-‘3_ 13 3+7 o e T x,,

EKC

Aruitoxt provided by Eic: ks o Y




o . s - - E. = -
@ - . . T B

R L /e /47
Subtract 5 from both sndes- 7-;' -

- . . .__ -‘._‘ = -‘.-

Subtract 100 from bath 5|des. S

.

137 100 18 100 100 + 19 |

/ 9 LZ S ,,_. P

4 Wh'c"" ofthesg equat|on are correct‘? Use the rules you Iearned m
- problems 1 and 2 above | - ‘ : . i

- 4 98 17 e
Cis 9+s+372 17, +K312\
RS 14+..9+8=17+14 E
u 9!-523 £8 = 523+ 17
_ff;i 47418513450
T 47+~18 28 - 13+9q\ 28
SRR 85230 L
-"’f_'55+100 100 - 25+30 iﬁ

S - 137 18 100 ¥ 19 G

45 * 62 m% 7 3}'-"'._3-‘-_ R

. ( —&g -~ L ‘"
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5:: Fill-ln the blanks. | -'1_'_ B

R S it JRPUNEE 9 % - Q 9 R
S The m’ambers you have,just wrltten are called the nine’s complements

e B
. of. 1 2, 3 4 5. 6, 7 '8, 9. "Complement" lsawordyou WI"

2 the mne's complement of - 7 because 2 is the "plece” Je’ft over

| after you subtract 7 from 9. The word "complement" is’ ‘related t&
] ] ] \—\ o

o the word complete. It has—nqthmg to_d lth "compllment" .

v--l___What does compllment mean? ' SRR ‘

\

6 Dothesesubtractions:
-_7\ .-38 L ew =506 -2914~
-2 1 F93 | 7085 -
" jll"f you know the nine’ s complelggnts ‘&subtractmg numbers from 9 .
- or: 99 or 999, etc.«, |s easy. Tellhere howtodont. L

. be seeing |n mathematlcs. It' means "the plece Ieft over"' We call o



T 8 Are these equatrons correct'?

.‘ - —¢9'

10000000 4671023 _,5;_3_3&77 T

SR ' 1000 478 999+1 a78.

99 + 1 _Ae/z

-

1000 -478=999 <478 +1  ~

P
.Dothese: ..

o ,fs'If you kgow the nine’s complements subtractlng numbers-from 10

5 ;'-'or 100 or 1000 etc. ns easy Tell here how to do rl.

Coe.

"'Do these. e

4

"Subtractmg 10 100 1000 etc..,, fr&n other numbers is easy,r too. '
o 1430— 1000 //ié '_ AU 2R N
| ?j 2048,;000* /4%? I




. - . i . N . . By
: - - N . . e - B e P

11. Is th's e%atlo correct? %444 ) L\ S ; —

723 - 1189 - 723 - 489 + 1000 - 1000 s

order of the terms on the rlght. |
| 723 - 489 - 1000 489+723 1000 A
o Is the equatlon st{ll correct‘? 2 [ ;

Now. we “"" use th's e':l'-'a""‘"" to help us; tod thesubtractmn

—_ e T < R
T e L mBeayy o
ST
_ .LetSdo the rlght snde of the equatlon. R <« T
m e £// '_ /\ E
o 1000 - 489+723 g,gg o
1000 289 -1-'}23 1000 g,iz

. NOW dO the subtrachon the. usual way.._

- Did you get the 'Sa;meﬁnswer‘?-; 5
t. R - . B . . - c

- . r - ; . .
- .. : - - B o —

) N . - . . A
i - “ . . . .
- . . .3 . . .
. - s . . - : ~
. et . . - . i
: T - P . - s . . R L
) N - — - - - [ .. .
. o oead : : - ) . . L . N
C - s . . . . - . : .1 . ;
. . . . . - - - : . Lo
N .
. > -

L . ‘-'l
L O oL
o . . -
-
€1

ve - L.

~



12,

Here are two ways to do. this subtré_c_:,tion:

13,

— e 523-207 T ..

" Explain why the new way works.
S wor

i : ¥
. 1000 - 297 - 703

Add 523 to what you just-got. /22 ‘
Subtract 1000 from what you just got. 226
. Old way: | \
‘ 523 .
- 297 . .*. -
52C.7

Did _yod get th_é same ansWer? ; ' .
| | : - _%é%—/ e | _.

-Dothese' subtractions:

New way: | R . Old way:
1000-387- _ 4/3 - 615
Add 615: (228 . -_38F :
Subtract 1000: 25 & 2
1000 - 195 - _Fos~ . . 263
Add 263: = Jo¢ & \) -5

Subtract 1000: 68
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.olwng Problems

[ ——— _— . i ee - e . -

Irlte an equatlon and an answer sentence .
: )
| _ - &
, Durmg a lesson about Indlans Kevin Iearned that one ch:ef f_
llved to be 94 years old. He thought that in & years he wou1d -
be that old. What is Kevin’s age now? - '
‘Julie’s family went on a boat trip. They traveled . 68 miles to an " =
Jisland and 75 miles bae:k to the harbor, How many miles did
they travel durlng the whole trlp‘? . | o
> ’ }M

- 'A baskétball Was on sale for 79¢. Some children wanted to'buy it. ~ .
They had 95¢. How’ much money would they have'left after

buylng the ball? | (} . S R
J | . . _ . ] | ' o : _

) : - T . . s
. . “ . . .e>-.
B . - ° I‘_ .
R © -
‘ T
) = ’ ) [ - -
. -
.‘ -
. o ]
LY -~ £
N -
4 . . =
-
. 9 Y .
.
< .
/.

EKC - o l

Aruitoxt provided by Eic: — . -
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How much more money does she: need? e
- o ‘ . . o S - . *-i.":;‘ 4 ) B o
® 4 :
- - 895
. - 2968 .

Lthmg else? "~

- : z B | . /" | ;
' ’ SR
Mr Ford ha§ 32 pl"S in hls medlcme bottle. If he had

40 pllls when he ' bought the medlcme’ how many Dllls |

has hé used so far? . = LE
3 ; ' -
i ~ D .%’_“."t‘r. ': :
. o ; * o - ‘gs
e '_ . ,.‘39 . ?"?

There were ﬁ boys on the playground a7 of them Were
piaymg on the equnpment How many boys were domg some-

Susan needs 97 cents to buy a doll. She has 36 cents.s ,
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Set 5

. Solving Problems - - . - . e

Write an equation and an answer sentence.

L Jack’s smaH turtle is 26 years old. His large turtle
. is 65 years old. How much lder is the large turtle?

2. Satu}day Mary went to visit her cousin. She went 183

" miles on the train. She rode 32 miles from the train .
station to her cousin’s house. How far did Mary ride on
“her w:_—.iy to herlcousm's house?

3. Last year Mary went on a '675-mile trip. ~How’ much further
( ‘did she travel Iasf\'<arthan she did on the trip to her
 cousin’s house? | | | |

. ERIC 299 - LUy




4. Mr. Smith had 573 bricks to make a walk. He had 28  _ .
" ‘left when the walK'was finished. How many bricks did
he use? ] o

5.  Sally counted her steps to school. .She went 73 sfeps to
the corner and 28 more to the school.yard. How many

steps,did she take from her house to the school yard?

. _ , o
— - J N
m&@/- i
.\‘. -
- §
¢ ) )
' .
}r
- 5 L
, .
9 -
.
" -
\s__ - -
&
\ d - <
-
: -
103
.
- .
T % !
b}
300




.Solving Problems ; _
Wnte an equation and complete the answer sentence for each problem

1.

‘Set 6

During the annual Campfire .2,

- Girls’ candy sale, Mary’s team
sold 232 boxes of mints. 'Sue’s
. team sold 472 boxes of mints.
Find the total number of boxes ~
sold by the teams of the two
girls. |

. They sold 7&6/ boxes. -

John is 55.inches tall. 4,

 His father is 74 inches tall.

How many inches must John

grow to be as tall as his o

father? - e
v

" John mustgrow . /9
-inches. |

g ' o "“.301
EKC o -

Aruitoxt provided by Eic:

The pupils of Oak Schogk
collected gifts for other

499

R W

children at Cnristmas. . They
collected 133 books and-316

.. toys. How many glfts were
. collected?” .

<f 4f 4 _gifts were collected.

Sue has 425 tobuya

. bicycle. The bicycle costs

/

5

$42. How much more money

must she save?
< .

h

Sue must save /ﬁ(l 7

o2 -



e d

5. __A high school _stadium has .- 6. A bear in azoo weighs 746

700 seats. 462 “tickets have pounds. A seal weighs
been sold for a game. - How | 572 pounds. How much less’
‘many tickets are left? | does the seal weigh than the

" bear ?

23§ tickets are left. S - |
: A T The seal weighs /74
I pounds less than the bear.

~-

7.  Billy has 48 marbles. Tom has 52. How many more /

% marbles does Tom have than Bllly‘? . ’ // B

. a * . > N » —~

Tg\ﬁl-has: 4 ~_mdre r'ha'_rbles'than Billy.-

& erte the equatlon and the answer senterice. o

A

.hmmy had 267 toy cars. If he gave away 82 cars, L
how manycars would he have then?’ C. - .




e

u : . Set 7 | |
Solving Problems .~ __ . _

Write an équatio\nand the answer sentence.

v : ’ o
.. Miss Lane has 200 erasers. She has 34 children in her
class. If she gives oné eraser to each ch:ld in her class, /

how many erasers does she still have?

»

| o 4
- . 4
p ]

2. Thethird and fourth:grades were going on a field trip.  There ‘
. were 113 children 'in all. There were 57 children in the
f ourth grade classes. How many children were in the third

grade classes ?

3. Mr. Williamson needs 100 gallons of paint to paint‘ his .
motel. .He has - 11 gal lons. How many more gallons does

-heneed“? o | - . C

L3
L
L AN

e LY
\

x




6

.

M:chael has 75¢ He mhnted to buy a book fon 90¢.
How much more money does he need'? | '

» .
]

During the Wheeler family’s first trip they wrote 77 post-
cards. On their next trtp they wrote 39 post cards. How
many post cards dld they wrlte on both trips? .

Jd

There were 23 app?n a basket. Elghteen of the
ow many apples were stlll left in

apples were“eaten.
the basket? . R

. \-.
N a g
~ !
BN
N gk
1053




503
_ Set 8
'Write an equation and completethe answer sentence, .

- ’

-

1. 'There"are 298 children in school. If 176 of th°§em'are girls, .
how many of them are boys? - -

Thereare __ /2.2  -boys. 2 _ )

2. Nan has 13 dolls. Pelly has 17 dolls._ Beatrice has 9
- dolls. }Iow many dolls do the girls have’? B

The girls have 3‘? dolls.
3. One day there were 98 boats on the river. The next day,
after a storm, - there were only 37 How- many boats were mlssmg

on the second day?

=y . .
- . ’ " .
. PR -—

A 7 ‘boat's. were missing.
4. Thlrty—one chlldren were invited to Mary's birthday pariy
- Twenty-su( came. How many chlldren did not come?

-

.

- . [, .

) / 5 children did not come.

. .?} 4\ . . v. 305‘ - 1 U 8 .
AL ".__, _,»_.,__,__i_._r _ B




S0k | - : o .

e
[}
g

$5 2 A museum had 372 plctures. Some were stolen.. If 297
plctures were_ left, how.-many were stolen ? '

o~ 7.5~ pictures were stolen. . P

1
.

6. ‘= the Iibrary there were 213 books. Some new books were
given to the library. Then the library had 300 books. How
many books wére giveh to the library? v |

¥ 77 - books were given to the library.

Z. *There were 230 animals in the zoo. One hundred seventy-flve
of them were dangerous How many of them were not?

>y 5" animals were not dangerous.

8. ' One hundred seventy-two rockets had been sent off. Then
111 more were sent off. How many rockets were flred‘?

N ' i
. 2 F£.3  rockets were fired.
N ‘ \; . \ -
y 197 -
EKC ] 306
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-. set9
5 Solving Problems

Write an equation and an answer sentence.

1.  The corn’er_drug storé had 987 ball-point pens in Stock.

- They sold 14 of them. How many do they have now?

>

E - V '; " :
2. Mrs. Foster had a Iot wnth 540 peach trees. She bought

anather lot with 230 more peach trees How many peach
~ “trees does she have now? . v

- ’/

3. The Lincoln School has a total of 957 children. If 28

~ of them are in Mrs. Hoff's class how many are in the
rest of the school?” ,

© 505



i 4. Claudla is collectlng stamps She Fas 969 stamps in alj

-
LS

a8 ° ~Of these,_ 702 are not A@rlcan stamps " How many of -
SRR _ -Jt*«tb . "_o o ) B
them are Amerlcan stamps‘? S N

-.5. ° Alfred is reading a book that has 234 pages. He has t0

' < ° - R : / . . o
r Jead another 41 pages before he finishes the book. How
many pages has he read? . . = - N

6. Girl uSc_out Troop 66 sold 596 _boxes of cookies. Troop 72
sold only 339 boxes. How many boxes did both of the
: - FARERS -
troops sell? . | '

: N . .
N o . ’ -
R o ) . _ -
- o - .
_ —
toe N - . El
; -

e

- -
oz Lo
199
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A The@oys collected 436 pounc(s of paper for the schoOl
paper: dr;ve " <Thé g,n:Is collected 509 pound How many .
pounds of paper did the boys and glrls collecj? P . |

'8 John went fo the store with 45 cents. He bought a ball
' for 33 cents. How much money.did he have then ?

| = é “ éafé jcz'é Z%&vz/

- - N /

9. - Carol put 5 candlé on Mother’s, cake Mother Iaughed
and sald "Carol yo know Tam forty-th ree years old' "
How many morecan es should be on}Mother s cake?"

. h . .
N \ 7 . -~ - o ) - y - e
- - E R
— i "'\ -~
- — Jon
- ._ L4 -~
- “a = = Py o 4 -
. . e . ) . L4
.7 ».
had --’l' - ~ - =~ l - ) 'C!;':_;_
ST _ B io ,
: . - . r .
O - - . . 309
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Solvmg Problems o }\ e : Sri ~ .-

Use youtr own paper Flrst wrltﬁfthe number of the problem Next
. Write an equation Last wrcte a sentence whlch tells the answer to

- many were bought both days‘? 773 WW /

 on Moriday, and 458 cartons were bought on Tuesday, how

. the problem . 4 '~ o ':_';‘_-“j _i‘ i\‘\“\\ e ,’- ;r;-" ,'_'? .
: T | : - A i_ -
1. The 14 - Browmes of Mrs La‘ke s g_ " mvzted the 18 Browmes

,' of Mrs. Webster’s group togo on a pgcn |c"w1fh them ~How many

'.“ Brown ies would be going to the pnqn |c lf ever:yone could go‘?

. e ; ':. - W &, > . o‘ .

B R ' ' .

Ll Sixteen boys from the Center School are m‘the thtle League |

baseball team Twenty-three boys from the West School are

members. How many more ‘boys frem the lAfest School than the -

Center School are. members of the thtle l;eague'? - "*3’-

If 535 carton‘:s%f m|lk were bought by the school lunchroom -

s

If 415 ‘f these cartons were chocolate m:lk, how mang were

regular milk? ;5'7a0 WW

. ‘_‘
RV ‘l"'
LY
'
\ -
. LY -
AN

.~
I

" Barbara has a- collect| n of buttons.r Peﬁly brmgs her;g.:ollectlon of |

180 buttons over to Barbara S house The glrls count the buttons and.

find there are . 321 afl together. '""Oh," said Barbara, "I forgot

F-MIV/W'> .

to count mine! ** - How many buttons did Barbara have? W

-

Cm ~

Bl ---a

118 . -
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. A Visit to the Airport L _ - SRR
Follow the directionsfor Set ,10 R |
1. Paula and John went to the alrport wnth thelr parents Paula
| counted 33 .passengers enterlng at the front of a jet. -John
counted & ' passengers entermg at the back. How many ‘

passengers didthey count? J% CotrZonl //f/éd_dd&r?&td/,

2. - One hundred seventy-six pieces ‘of baggage were ;Siled on several
| trucks. One of these trucks pulled away with 39 _pieces of.

baggage l-low many were on the other trucks.? /3 7%‘4424/

3. Paula and John Iooked around on the observatlon platform and
counted 37 people mcludlng themselves.\/lf 16 of tl1e people

" were chlldrgn how many adults were there‘? ﬂ&wmw
2.1 W . 4 . ~

rs

4. A jet. Ianded and the pllot said he had 432 more mlles to go.
If the total trip he makes is 906 miles,- how far had he

already g%ne? %M Muw? W‘/??‘W
T 11
. - . sn <

-
’

r&
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" At the Zoo

erteyourgnswers tothesequestlons o _' S  ~"

s Betty and .L|m.are at the zoa. The zoo keeper wanted to weighra baby :

'gorllla but the baby gorllla would not stay on the scale Thezoo =

_ keeper solved the problem by welghmg the mether g r|lla first. §he :
" weighed 162 pounds Then he‘i"welghed the mother gorilla holdlng'_,'j

N ‘the baby goritla in her arms Together theywelghed 190 pounds |
ﬂ.How could the zoo keeper know what the baby gorllla § welght was ?

.;W/él /éﬁwl‘?& | /?o-—/é:z 42:/

Jim sald he was gomg to ?ﬁ his bdg of 75. peanuts to.the gorlllas I.f .

ow many were not eaten?.




S ’ co - oS 5N B

L‘Q’ A .*\\ .
o ) . :_ B . B L B I Set']-z ::,. \ \” . ’ :
:Solvmg Problems SR r . | e |
Wrtte-an equat|0n and an answer sentence fomeach p!’@blem - B

1. Father had 22 tunp bulbs to plant. He found that 6 of them
| were not good and he threw them away _He bought a dozen more
tulip’ bulbs at a, sale How many bulbs did he have then?

I
X hd

27 lt,m had 15 glass marbles and 13 steelmarbles He gave 12
| of hlS marbles ’eo Sam How many marbles d|d Jlm have then? |

3. Sue had 11 pleces of dollhouse furnlture and Jack1e had 13 pteces

of dol¥ furnlture Whlle they wére playlng together they b‘roke 4 _
Y ef the chairs.- “How many pteces of doIl furntture-dtd they have then? ‘

: : . L . -~ .
-~ . s L . ? . : . » . i T
e . - i S e e 33 fpe 0T =
P'ull‘h-‘ Provided by ERIC - ‘ . -é: - -
r 3 - - 3
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- 4.7 Mother baked 24 chocolate cupcakes and 18. white cupcakes.
< } N -

She sent 10 of the chocolate cupcakes to Grandmother How
LN
many cupcakes does Mother have now?

- -

=

-

.

5. Mr Jones’ delivered 22 quarts of milk to houses in one block 13

N quarts of milk to houses n another block and 9 quarts of mllk to
| . houses in the third block. - How many quar‘ts of m:lk did’ he dellver
to the houses in those th ree blocks? - ST
-

6. : Flfteen alrplanes were. at the alrport In one hour .3 airplanes :
' took offand 6 airplanes landed. How many alrplaneﬁwere at’

the airport then? | -
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Background . - - ' S

The -concept of mea.surement is an imporbant one in
our experience. Quantities to be mea.sured involve such
diverse things as weight, time, length area, angle,
volmme; temperature, and speed. Indeach case the pro—‘
cess of measurement consists in- selecting a unit quantity
and .then counting the mmber of these units which match;,
in some sense, the qua.ntity being measured., TEms,
in.measuring the”’ length of a. line segmenté-we select

. a uanit segment and ask how many congruent coplies of the

-u.nit segment laid end to end with no overlap ‘are -required .
to cover the segment being mea.sured. - Similarly, to

ﬂind the area of 2 ion- one selec-ts a unit region and
counts how many’ conggﬁ

'being measured. Note that in both these- -cases the

- concept of congmence. Plays g major role.” ‘Ehi ‘j:hapter
‘is” devoted to. extending the idea of measuring. length, : :
'which has already been introduced in the previous gra,des »

a.nd to introducing the measurement-of area. .

A characteristic prqgerty of measurenent is th.at
it is not exact. Thus ,,if‘ a unit segment is laid off
repeatedly on s segment AB, +the lik ’—*Ta.:r bituaw is

the following: : - . ‘ i ¢ ’
, = . . _ A . ., ] . )
- i R B hd
* . -
) . . &
- - J . . L P a
P £ ) .
+ i 'l '] 1 i 1 L PN 3
.A- ‘ ) L - B
¥ N

ent copies of this unit having ‘.
' -only edges in common, are- necessary to cover the regio -

O
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,taln dlfflcultles. .For example, suppose the three sides

“w _'-_ ‘\ . - A -' » ::)' 1:\.
where AB " is more than 6 unitsg long but less than 'F
units long.‘ This i}tuation is commonly treate& by taklng _
what g"&s to be the’ 'better of two approx:.mati,ons ‘ahd
saylng thls is ‘the length to the nearest unit.; Thns,‘

here theé length of AB to the nearest unit 15 76 g-

units. - - : . . oo L
One mlght thlnk this d;ffidulty could be overcome
by taklng smaller units. " Generally a measurement can
be so improved. But. n§lmatter,how small the uﬁlt (orn}
how accurate the measuring instrument) we alw face
the same kind’ of problem. That is, we have to ecide
which of the two adjacent unit marks represents he
more acceptable as a measure of the length we are trylng

4

to find. : _ ‘ ' S \

o USe of these approxlmate measurements can caus &cer-

of a trlangle are each 8 1nches long to the nearest \\
1nch but are actually close to 8 and a half 1nches.

\
|
\
1

If we write - 8 +8 +8 =2k, we might conclude thet the -\

perimeter is ‘2n 1nches, although we know the correct

value for the perimeter is over 25 inches. The prdb-i. \-

lems of computlng with approxlmate data -seém too
involved for this grade. level. However, they are. av01ded
in this chapter by treating all stated measurements as}
exact. The figures to be measured for computing peri-

meters have supposedly been drawn so measurements are n

virtually exact. J

The problem ofeapproximation for areas is even worse,

L
]
\ -
B

e

since, in fitting unit square regions on a rectangular . S

one, the following sort of situation is likely,

1

ra%i
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1

b

- . in which all we are sure of is that the area of region
ABCD is between 20 wunits and 30 units.‘hThis again
is dealt with in this chapter by -the procdss of consid-

i ering only the.case of exact fitting. If the pupiis - w o~
ask gquestions about thi's, simply indicate that the | :
more complicated case vil;_be considered again in

later grades. _— o iJ

- b
In recording any measurement 1t is necessary to glve -

both the number tnd‘ the measur:.ng unit used. It is s S

3 -

meanlngless to say that a segment has a length of 5
or that an object has a weight of 2. Instead, “we i

s?eak éf a8 lengzh of 5 inches or a welght of 2 7
pounds. If length is measured in terms of some segment_.

_ thlCh is not standard (and hence has no specafic name) ) . i
v ‘ we may speak of a length of 2_ units. S

A ' The early part of this chapter is largqly concerned

T ‘with flndlng perlmeters of_polygons. Let the lengmhs Lo .
: of the three sides of a triangle be 3 ft., 5 ft., ’ -

Y : ‘and 6 ft. If EOngruentﬂcepies of These ségments are
leid end to end aleng a line, the length of the resulting

o segment is called the ﬁerimeter. It may be described .-

s ‘ .1ntu1t1rely as the distance travelled .in traclng a -

© - .curve. Here the perimeter is clearly 1k ft. It is

- 7 a temptation simply to call this prod%ss addltlon aﬁa

to say that 14k ft. 1s the sum of & 3 Tte, 5 fte,

and 6 ft. VEbwever,‘wevhave always gsed the word

BN

t 'i _ addition to mean an operation. on.numbers only. In

o - . .
-
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measurement we'have used the'word measure to mean the
number of units. Hence we: ‘have chosen not to speek.of

5 addition of lengths, but to observe that the measure of

the perimeter is the sum of the measures of the three sides.
Thus the answer results from 3 +5 + 6 = 1k~ which is =
statement about pnmbers. In indicating the perimeter, however,

. one must show both the. measure and the unit,-i e., the '
perimeter is 1k £t., the measure is .1L. )

° Please note carefully that there is no.mathematical
reasonrwhy the meening.of the word addition cannot be
extended +to cover this operation on lengths or indeed
' on measurements of any kind. This will almost certainlty
‘be done at some time. When it is done, however, the |
pupil should be made conscioag;of -the fact that an
extension is ‘bein%made. . - o .

i Similar remarks apply to areas. "The pumber of unit

'-reglons covering the rectangular region below is the
product of the munbers of unit segments in the two '
sides. ’

Thus,?” the number of unlt square regions above is given
by the statement 3 X 4 = 12 and the area would be

- given as 12 square units. Notice that when a unit

of area is a square region each side of ‘which is one
unit of length, we customarily refer to this unit of
- area as a.square unit.  Thus the square region one _
inch on'a aide'is the square inch,-the.square region
. one foot on a side is the square foot, and so on.
‘A major reason for discussing area, as has been
‘done_here, is that the. fitting of square regions on

' _rectangular regions gives rise to ‘arrays of square

regions. Hence, . it is both a.nwmivaﬁion and an -
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-application of the. 'work on nmltiplica.tion.' Notice tha.t
t\much use has been ma,de of coordinate systems, but very

little is done heré‘ with sta.nda.rd uni‘ts,.
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vi-1. - Qgggg_ of a Curve R . .

'Objectives: To review the standard units of length:
. — !

&b, foot, yard. L .

To strengthen abzllty at estimations in
- - these unlts.

’ ’ .
To: 1ntroduce,findirg the length of a:ourve
by "straightening” a string model of it.

Vocabulery: Abbreviations for inch, foot, yard;

Materials:'_Fbot rules (preferably marked only in inches)
for pupils, yardstick, string (a piece
about 15 inchés long for each pupil ’and
a ball of it to uge ﬁor joiﬁt projects; -
. be sure it does not stretch easily).
. : P - L 7
- < o T P B
§Egges§ed Procedure: " . N

= o

~

Take some convenient object like a pencil and’ask the
class to guess the length of it. (Thls object should -
be short—enough so that the guesses will be grven in -
N 1nches ) Record the guesses and then have some chll&
measure it'and find the length (to the nearest inch). {J“’ R
, Have a. one-lneh segment drawn on the chalkboard.
Repetitions of the ercise of estimsting and verifying
T can be .interesting and will aid’ An developing the per—-
ceptlon of length. _ _ B - ‘ .

Now éi +the same thing with somethlng longer, say the .
edge of the chalk tray. In "all probabllity, at least, T
some pupils will make estimates in feet. Discuss with '
the class why = larger unit.;s more convenient here,
_but be sure: the pupils understand -that we still could
use inches if we wished. Have a segment one foot
long drawn on the chalkboard Now have the measurement
done to check the estimates. This may be done with
several lengths. (In.fact this exercise of estimating

’ - : v . . . J’

. - ° -
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. !
. distances and then ve;ifying would be =z desirébke_ k .

exercise at:intervals fof some time.) - e

. .

« Now dlscuss with the class 51tuatlons when a still

- . longer unit might be useful. This should lead te.” )

- . suggestlons of’ the yard ands the mile’ The yard for
example, “would be feasible for measurlng the school
corrldor, while the mile is more appropriate for measur-

' ing the distance from New York to'Chicago: Have a segment

6ne vard long drawn ‘on the chalkboard. Some experlence ) .

- in estlmatlng dlstances in yards may also be given.

- Review with the class the facts (probably already

' familiar) about the relations among these units, i.e.,

' © 12 congruent copies of the inch segment "just, cover the
foot segment and 3 congruent copiés of the foot cover.

the yard. This may be.a good time aléo to introduce ’ .
apbreviatiohs for.- these units as a convenience in
: recording the res&lté?u 12 inches, 22 ins., 12";

'l foot, 1 f%., ;:; 3’ 1 3yara 1 yd. X ’ ‘ -
T Discuss with the puplls.the idea that so far we have talked

oq;y about lengths of segments. Now raise the questlon

of lengths of other curves. 'For example, if you have '
e lengﬁh of the -

a globe in the room, - ask’ about
scme curve which is not

eguq;ér. In any case, chog
" & line segment. Be c
' measured is actually a ‘curve. Try to elicit from the

that the obJect to be . —
class the 1de§ of laylng a strlng along th? curve in

- question and then straightenlng out the strlng to be

' measured. in the case of “the globe, one 51mply draws

the string.snugly apound the equator. Here agéin‘it ‘ - .
would be en interesting exercise to have the class - ‘ o «
estlmate the length. A second eéxperiment of thls type .| J. .
might be done finding the total length of the rim of
a desk by wrapping a string around it and then meaSurlng

rube strlng. o '_ : r -
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.

Pupil's book, pages 315-316 Distri'bute the pieces of, string -

. *to the pupils (Length of fine wire would be as good."
-~ or better.) The pup:L'Ls will - need guidance in how to . .

hold the string sc they have the cor;-ect Piece of it
to measure. Notice that th:Ls procedu.re is qu.ite cru.de. ‘ .
The important point here is to stress the idea of the '

' length of 'a curve, not to develop any pa:rti‘cula.r pro-'

ficiency. E:@lain that you.are only looking for answers
to -the nearest :I.nch._ After doing part A together,
parts B, C, a.nd D could be done by di_f'ferent groups =
of childrezrin the class. T e T ",_v__‘ .

~

Pupil's book -Eages 317-318’ Pro'blems are s:i_mp.';y

-_" to’ rewrlew the rela.tions among the different units of length.
They ma.y be used either together or work:i.ng ind;ﬁndently

Fu.rther activities and enrichment'

1. In Chapter III a suggested activity was using

' the scale of miles on a map to-f£ind fhe aistance
between cities. It was ndted that the distances
_there_ obtaiped. were airline distances. Using the
method of. this sectiqn, one- could lay. a sti—ing a.long

. the curve shorw:!.ng +the road from one city to- a.nother. S
'l‘h:.s string .-could now be measured using the scale '

of miles to'find the road"distance: between two cities..fnz'-

2. A bright pupil might 'be interested in. using the
scale of miles on the globe to try to find the
actual length of the equator on the earth. Note >
ho-wever, that the num'bers in question get rather large.

-

3. (a) A good problem is to find [tke shortest distance
from Los Angeles-to New York. (This is done

. 'by dra:wing a str:.ng soqug on & glo'be 'between the

R points ma.rked with these names a.nﬂ then convert—
ing the distance to miles, using the glo'be'
own scale.) Some child might wish to check
this with the dista.nce given in some, airiine.

map,—which might g:{ve a distance somewhat , -,

—— . -
A3

shorter than a highway distance charte.
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(v) From observations available in (a). sabove,
it might be easy to stimulate answers about

the best stqp on a one-stop flight‘between

ST the two cities. Suggested stqps -to ccmpare

- might. be Minnespolis, Penrvér, Houston. , (Which-
" of these cities lies- nearest the "shortest .

- £l

distance route?) . p _
Some historic around “the world” flights could be
studied to see if they re&lly went around the world
in the sengg of nearly following a great circle '

- 4
rcute,-or’if they went only around the Nbrth Pole.

Some child may wish to.t about trajectories of
some satellites with near circular orbits.
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Look at this picture of a curve. N
. Plage youréstfi'ng along the c'urve' L
Measure the part of the strmg you used -\ -
The length. is é . inches. - e
~ This is called the Iength of the curve T
< You have used a-string to find the Iength of a curve | ]
.2. - *
Look at thls plcture of a curve /
 Use yQur string to measure it . - < | -
: --_The, length of this curve js’__ \]!‘/Lf-.,inc’heé._j* —~ T
J 125— g A \.‘f



_engths of Curves - . R

,.:._;.': ‘ . ] . | | - ) P . 523

. Use your strmg to find the length of the\curve draﬁn below - e
AN

. L. . C ‘g“ V . ) - .
The length of the curveis _ - f/ . inches.
. Is,the length of the curve below greater or less than ¥ - .
. .- + ) . » . . . N —_
- 10" inches? /&44/ - ‘, :
. F -
,}- T -
- How much l_é:ssi/ than 10 lnches IS |t'? Lé Mwégg/
‘ - | . . ) A‘
316 125 -“‘_,._.- .
O e w2
) L% sl
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Length
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1. The seat of a chair is‘;_,y lnches from the floo{ This is'; y

3 ‘inches more than a foot. ..

- h ) ' - ‘.‘Q

| ‘2. | ‘The Iength of the edge of a desk |s 22 mches ThIS is. .

S .

2 . _inches Iess than-2 fget.

3, "Henr‘y’s seat is 7 feet from the door, whule Harold’s is

YR
1“

3 yards from the door WhICh one is farther from the door? - L

o HDW,“’;UC'?;farther?' - ‘fee’t- LT e \‘(“ B

4. To reach the drmkmg fountam Jane has to go 2 feet more

f

than 4 yards. How:many feet is this? _ /</ M z

n -5. Ne:l fmds he is 14- feet from the chal‘kboard. Is th Is more or

# less than 6 yards‘?

T -

317 e
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6 In playlng Pin the Ta|l on the Donkey, Judy places the tall 10 mches -

',.from the correct spot. For Allce- the distanceuls 4 mches Iess than c
« v .

" _:.: ‘a foot. Who was/ne wnnner? _

7. J Henry and James use a yaiustlck to flnd the helght of a room S L
. & R . '_:
‘ ’They fmd it is 2 feet more than 2 yards. The/;oom |s ,?’ -

] P .
. R . T,

~ .feet hlgh

.

8 _On'e space capsule wss 5 feet, 8 |£ches high lns:de when m fllght. ’-‘*'

The astronaut in his sufc was 6 feet 5 mches tall Could the

| @astronaut stand up stratght in the capsule'? 720 . "’.' _

cargo body 1 foot 9 lnches long. WnlLAmy's buggy ﬁt ""t° the ST

cargo body of Jel’l’Y’s truck? % Why'? | R
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Ob,jective5°' To introduce perimeter as the ‘ieng'th of

R T \apolyson- S
L \\ e e To determine: perimeter -'by laying off ' )
’ o LT o segments on a stralghtedge. G A -

. - To determine perimeter 'by adding measures
Sl . i of the corrr_ponent segments. .t

- Yocabulary: . 'Per_:iimeter_ -

. -

*
-

Materials:- Yardstick (for tea.cher), rulers (for pupils) 5
N 'buJ_leti% ‘board, thum'btacks, s‘tring. - .

\ -_ ‘ A . ’ . . .‘ -;- 7 ' R - .
: Suggested'Procedure. i oL L "_- ’

. ) . +
YA o Remind the cla.ss of the work in the last. lesson on -

finding lengths of curves. Ask if this method of -
la;y'ing string on a curve was very p:c:ecise. (The answer
f_" ! should be no.' It is quite’ crude and ‘there may very

likely have 'been arguments over:the correct answers . f
in the last lesson ) - Indn.cate that this time we " -’ -
o - will ook for better ways of finding the lengths’ o Ut
’ C T polygcms. _ Rev:.ew with “the. class wha.t & polyg is.
o (A simpTe closed curve which is &‘union of l&a;segments D
- . ask whether any of the curves measured in the lasgt les-
" . son were pplygons. (Yes,. 3 was a @olygon.) '

s

H

Indicate that a specia.l‘v.vord is used for the length-
L ~of a Ppolygon. It is caJ_'Led the Berimeter of the polygon. .
In the last lesson we fou.nd the perimeter. of’ the curve in 3

> L. B . -

to be about 11 inches. : A R _
: : .

. Pupil's book &_ 319. Ha.ve‘ on the 'board a Erawing of a _
line at least a. yard long with a~point -0 marked near one . .

L e.nd. Ask a pupil to use either his string or the edge ‘of a~

. sheet of papex to mark, on the board/ starting at o, ‘a segment

: which is corrg-ruent to ZB. Let him mark the endpoint Bl




- Y

to remaind us it came from B. . Now have 7
a second pupil lay off a segment starting at -%I and < -
congruent - to ~ BC, marking the endpqint C,- Continue - '

until 211 the segments have been marked, yieiding a m\\\:‘\\\\-"l'
figure similar to the one below. : L ﬁ ..
I - -‘. — - — o ——— R
B C D E
5 I | 1 2l
. - rs‘. . >

el corner,'léawing enough space to,bllow the string to ;;-QA;lf o

a bulletin board designed to accept thumbtacks,_

iThe string should cover itself along a part of the jf_ R

Al on the line should be (approximatelyﬂ equal.’ )

Lead the class to’ see that they now have congruent ,
copies of the segments of the polygon laid end to end. - | .
«Try also to elicit'the ides that this 'is. exactly what

we. get if we lay a.string on the‘polygon very carefull;q

and straighten it -out. o . o : —

It is' easier to do this for a polygon than for a. figure
with a curved boundary One way is: (1) trace the. L
figure on- tracing paper, marking each vertex (corner) o~
clearly with a dot; (2) post tracing papen smoothly;om

1

{3) place a thumb tack sccurately and firmly at each

:slip under the'head ; (k) put a small pencil mark\onf.3fa L‘«gj_QS:;'
the string near.its starting ‘end;; . (5) run the string L

_around outside the tack at A, outside at B, inside
'at C, and outside at D, E, and ‘Az (5) pullthe
string snug but not tight.¢ Now the string should lie :_ .-‘,j'gli.

»*

'almost exactly so as to cover all sides ‘of the’ polygon.

‘segment 'CA. The originsl pencil mari should be here.-'
All that is needed now is to mark the unmarked _String -

at the place where it passes that mark. Then, amwing o el e T
:ithe string Make sure—the'marks are’ preserved. ‘If?f'f:i"':tr";'ﬂ' i

. >all the work has been done dccurately, the measures 1”d - ' {
""between the marks on the-string and the points 0 .and- -*;2 “Vr'”;jf



This sh ia be veriﬁea directly by pIacing the ‘string
a.ga.ins‘t t];.e line. If there is a slight difference, it
S wiZL'L ‘Helgp to. emphésize tha.'b 2ll measurement (a.nd es-.
| pecia.lly e crude kind we are doing -here) is inherently
. B .:Lna.ccurate. o -
T R % magy elso ‘be desira‘ble to have two different (sets__, '
' . of )children measure the line segment OA.; and the
R o 1ength of string 'between the marks jin the same units,
 say inches, and’ then to compare ‘thei» results. Further’
small discrepancies are likely to occiir. These can be
N uséd both to remind the children to be careful :iytheir
use ‘of mea.suring implements .and to illustrate further
. the inherent inaccura.cies involved in the process of -

mea.surement -

~ . “There are other varistions such as. eétually. mea.suring
' the difference between the length of string as ma.rked

4 . " and the length of the segnen‘b OAl This measurement ‘
. R should be t.a.ken while the' string is held a.gainst the
"‘ - ST segment on ’bhe cha.lkboa.rd This mea.surement migh‘b be -

'compa.red with the difference of the mea.surements ob-1 :

o tained from the segment a.nd 'Bhe string sepa.rately e ‘

. S . - (The perime‘ter of the f‘igqre as i¥ a.p:pea.rs in the pupil‘
L . 'book is 29 inches.) €T " Ll e

' "_'-_Leave this ma:berial on the 'boa.rd, 'bu't turn with the;

. pupils follow the instructions ‘for finding the perimeter
using. the same procedure as above. .

Now have the pupils tu.rn back t+to page .319" in "the pupil‘
book‘. Observe 'bha.t the figure consists of seg:nents S0
that we could, if we wished measure each of these -
segnents.‘ Hayve some child measure AB. EZL'!.cit the fact

‘that this is %3/.50 the lenzth _"f_f,@i ' Why'Z: (Because

O s AB As congggent to 0 ‘N, Record this 1eng'bh above

' - OB OIB:L pieat the other-_ ts 'siin.:l.ll_.a.r.‘!y. _The drawing

- on ‘the’ chalkboard wil\f then/look like this:

.
b . .

B ,V__l,_.__.‘____ B =

3.) _,,‘plmils to pége 320 ,.in the pupil’s ‘book. Have “the.- _{

e

<“)



‘ - both mnn'.berandtmit : . A .
1' f . . - A - ]
. o~
Pupiirts’ book peges 3211--325 These pages review the’ ideas a
oo Of:{‘bhe sec‘bion. — ‘ - : -~ .
. \)_ . J__._.__> e 3 _.__,:__. s s ———— _ PR S R = - .
« - 7 , g oerss C -
RIC SRR 355 5% SN

- - : . 529

2 .
. B6in. -4in. | Gin. S5in. 8in '
. ——— & --- - ——
O B C D, E, At

- . 4

A

Remind the pupﬂ; that 'before- the -perimeter was found
Just by measuring OA:L Try to ‘alicit the 1dea. that

another way to f£ind the nmumber of inches in the per-

imeter would be to add the mm:bers of inches in each
segment. An equation that describes this would’ be

6+1;+6+5+8 29,

»

'I'his equa:bion should ‘be wri'bten on the 'boa.rd._ Thus, -

the perimeter is gg inches. This -also- should be

_written on the board. Notice the convention at this, _ L : ) A
point that we a.dd only. .mnn'bers, noé_inches.» B& very e

_sure,. however, thglj the pup /MO‘I: simply say the

answ; i 29. “To g'escri . a perimeter (or a:ny 1ength) | m—
;on St give 'both the mzmber and the unit ,uﬁnlved, T

a.s was d’one a.‘bove in indica.ting the perimeter.

Pupil's 'book E&. 321: - Go.»'l:hrough this

page together._ Notice in particular the questions “to

be sure that the student understands clearly that the
symbals 40 feet and 1k feet refer to the playgrou.nd s

not to the picture. ‘Some c¢hildren find this confdsing. - < ’L/

. Be sure that inthe- 1a.st two%nes ‘tke pupils write’ ;tos

feetnot.just 108 / /,

. Ptibil's book Bages 322-323- This pro'blen seeks to. check -

. again on the understanding the:t iy - 1engt:h nmst imrolve




530 ..
Perinteters . - L :
" L Find the perimeter. _ 27 , ..cohfea.

r

E - _ i ~ t




Perimeters

2'. ;

‘Mark a segment congruent to AB on the line below

startmg at 0 _ - B S .

? ars * ’ ,e;ﬁ‘- }
Next to it mark a congruent copy of BC.
Make congruent copies of all the segments
‘Call the last endpomt X o
Measure -OX. . 2
 Thelengthof OX is . &  inches.

The measure of OX is.. & oo .

We will find the perimeter of the golyggn drawn below.

: 531

Coseo A3
RS " -C N

~ The perlmeter of thepolygonis __ £, :inches.



23 . ' . ) , :

Perimetérs I -

~ 3. This is a picture of a play‘und . -
| Wewant to know how muc ence is needed for the playgroun%
* That means we want the ~__ofthe playground

—

D > 40 ft. - . S€
= .
= =
=
. "/3 J - . :
A 40 ft . B
;i o .
. " .. _ .. | . | t;r , B
Below AB . is a mark likg this: 40 ft. o .
. Does thiSmean that AB is 40 ft. “loﬁg? P,
5 , -

Wnte the mathematlcal sentence wh ICh we have to use.

40 L /‘-/ 7 4‘0-/'/#’\-— /0?

L 3

. The perlmeter of the piayground Is

The'length of fence needed is /4 Z Ze&f .

. . . . .
> - - . — ) -
~ N . . . P .
~ v :
’

A ruTen Provided b ERIC

ERICT e
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-Perimeters oy

13

4. The Jones family decided to dedorate the front of therr home for

the Ch rlstmas season ‘ S |
S c - ‘ o
. L e - P \ .
- ’ o" < L P ’ . B
5. i -
A
Q\ <
A . 8 _yd. . B.
v 7 ﬁ; < ‘ ~ & ,
= . = | '
L ] s |
| -7 ft | ' ' ) ~N
N ) g -"-';;,,tA-_. |

'the triangle ABC

. N : -
- . L -

e Johnn'y wante’d‘tw a strlng of colored Ilghts on the hOUSe along

Mary wanted to put a strmg of colored Ilghts around the window. .

- Mr. Jones sald he would buy Irghts for the wmdow or the roof. .
He would not buy llghts for both. He wouﬁd decorate the one whlch .

requ:red the shorter strmg of hghts. e
\. 2 o ; R ,.a, . ’ ‘ ' . B '7 "4'
S 135 . ) S ,




e

P _. '«-‘;"{Ff. E . R . _ -
- 4 Johnny measured the three srdes of the tnaagle. |

He added the numbers ln his meas}urements.
He wrote the equatlon

6+6+8 20, A

T Mary measured thesfour srdes of the mndow
| She added the numbers in her measuren?%nts.

» Shewrotethe equatlon | o " - 'N 5
?“' : o 3+7+3+7 20 o, Qw -

Thetwo numbers were the. same.‘ L

’

el -
<

What other fact dld Mr Jones have to know? -" '

LY

- l{' = '.‘ -
. . . -
.- = -
. |8 .
- ! ) . )
i e " an
N _. . 1‘37 ‘; A

9 ‘ . . " ST - o |

. ERIC -~ - . .ov 7 323 Co R



- Review oo

"1 Thisisa plcture of a STOP SIQn/ A thin black border is to be painted -

. M ® . <.
s ’ . :
- . . =
3 .-
-

around the edge

R AN

-' ll)' | ih.

"?How many mches of . border must be palnted?

- -
. -

'The ‘edge of the srgn isa polygon

 Sru

- 235

'A.The perlmeter of the polygon is

' _The measure of the perlmeter of the polygon |s 5’0 if.

e S

2. -Use your ruler to fmd to the nearest ll"lCh the perlmeter of the '5_:'.;

= \ : .

\

-

" _' ,polygon below N o
F - E :.:' _ ‘4

c*

_ The perimeter of ABCDEF .

. S e ' 'f-
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Review s

3. Useyour ru ler to find to'the néare_sf_- inch the perih"neter_'s.]bf __thé{__ ';_. L
st o, -

The pertmeter of ABCD

|s y_éﬁélmﬁ

. . p e oo The measure of ABCD
R o | is Ly .

. - - ‘[
N _
s . . -
L - & S
> . N R -

-
L]
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o O'bjec{:ive':

. Materials:

i_ng Different Units

‘7o deal w:!.'th lengths ex_pressed in more tha.n '
one unit such as feet a.nd inches. )

(I.W.o-_ neﬁ. ?ords.-) .

- . _.',Suggested'-Procedure:

- use during the discugsfon. . ' oL Tew

‘ .colc_:red chalk" E

P

. Have a chart like the one below drawn on the chalkboard.:

-~ _.‘-‘ . .. . o . L. " g/-.-:- ‘ - . .‘_.

6 f“t._‘-_‘ N A S

_7:‘-X__‘-._" --_,_ . ‘;v — T e oo . P -"‘_‘ .

Remind the children that a leng-th ma.y be gi‘ven in

4' sev’era.l wa.ys. . Refer to the, cha.rt a.nd ask for another
‘name foz: 1 foot. (12 inches.) Proceed “to £111 in

'—_ the rest of the chart 'I‘his may require scme prcmpting.

o . For e:cample, once it is esta‘blished tha:b there are 36

inches in. 3 feet;, you ca.n elicit the fact tha.t in )
L Peet the number of inches must be. J.2 ‘more. Since
36 +.12 = 48, this means there mzsg be 18 inches in
-4 feet. Since these facts will not be. fam:l.liar to all
‘bhe class, the ‘chart may be left. on the chalk‘board to

‘Ncrw ask. for another way of sa.ying 1&6 inches. h By T
referring to the cha:rl:, notice tha:t i‘t is more* tha:n \
3 feet ‘but less than’ 1& fee‘b. It is 10 inch.es ‘
more thar 3. feet. This is.. comnon:l.y written as .
)1 f;eeg..l_o inches. P

S

s
i

<
-

o

~ - 4 .‘. ..‘ R ) o . - .‘. e S

Atd



-

) é .~ .

: e Discuss with the pupils 'the situa.tions they can recaJ_'L .
o e . where distance is expressed in this way. Eb;am_ples o
'~ ' \ : m.igb;t be- e - AU _ _6-‘ - - '
R P 'T'Ama.n 67 feet, 3. inches tall. . - -
. L A pble vault of 16 feet 8 ;i:nches. |
. - - A brosd yump of 23 feet 5 inches.
' -_'-The edge of .a table %’ feet 2 - inches . long.

-

_ »,This is a very commion way of ress:.ng lengths. To.
. -,-en:phas:.ze the- equivalence of“§xp eren't remes, have the ‘
oo - pupils turn to 1, > Pupil's boo¥, page ‘326" : ’
AR e 'conmlete these' ta'bles, referring to the cha.rt ‘on- the

" o T 'board as- needed. S EEEEE AU c— v
T W . o f ' ‘ ) ' ’ S ~
- 'Now draw on the cha.]_kboa.rd a. figure ln.ke the one '
‘.‘A'below :J.ncluding the length markings. o L
. T I e i DY CIRS
_- ‘-.'- - .- \. .I.:Q-' ) ‘.
S g .
-

Bt

- - . no
& Zoo ”
) T —__’ ) o [ -
= b = or
’ . c . .-
- = ey .
. g 2 - 12 ft. . 3 .in. > ;
- -.'. ’
. ..

o “ Inaica.te that this is 2 pictu.re of the :f:'loor of a room

: .7 ang that you are- :.nterested 4in the peﬁmeter. Ask the i.

- R - class ‘to imagine la.y:.ng a- string a_rcrund the floor a.nd : v

| T ._-_straighten_.ng it out (as we did in Section 1). The . .
B str:.ng would then look something 1iKe this: . * '




A R . . ‘ .
. s———32 ft. 3 din. 7 ft. 2°in. 12 Fft. 3 din. 7 ft. 2 in.

AT .12 el ‘, Tfw. .. .lz Tt. . T-Tt.

E -But we know that the number of feet in- AB is given"
:_by the equation ’ ' '

T P A o e

N . . LT . . . ' .. -

Make such a drawing on the board.' Have the class.
eimagine that they take a‘pair of. scissors and cut’ this
string into eight pleces.1 For example, the first
section would be cut 1nto'a 12 foot plece ana g 3
inch piece. Colored chalk might be used to show the
1onger and shorter segments in contrasting colors.

' Ther  imagine rearranging the pieces fas shown below.

Draw this. on thewhgard again using the two colors.»

3 1n.-_
2 in.

el & il

539

‘Ehe line segment to the right of .B represents .f‘;“
a: length of (3.+.2 + 3 +.2) 1nches._‘ o ’

-
-

;_Eiicit ‘the fact tggt‘this'has not altered the. length.

That - is, fgexdesired perimeter is the 1ength.of AC. e

.. -l - .- )
- . .

12 + 7 + 12 + 7 38,_;

- v

&Q\bthe number of inches in BC is given by the equation‘

..-.'ﬁ T3+ 2+ 3 + 2 10.‘u1 L

Thus, the length.of .AC may be’ written as 38 feet:
10 lnches. This is the perimeter o? the floor.-.

”.Lead the class from this example to the understanding
" that in cdmb%ning‘lengths, one adds the numbers of feet .

' and the numbers of inches separately e ’ ,._-

-t



Pupilis4booﬁ'326-3 s Question 2 is routine but in

Egpil's book EEEEE 3 3 - Review.'

3 the perimeter comes out as 23 feet 26 inches.-

The last few qpestions in 3 try to lead the pupils
to rewrite this .as 25 feet 2 1nches. This mey call.

',for discussion.‘ Question -h involves the same ideas
N applied to yards and feet. It is. hoped that the pupil ii:
“will see that while 12 yards 5 feet is correct,

‘B

a better way of writing the answer 1s 13 yards _2 feet,

P

The’ problems may be done by pupils working indepengently

or together, ‘as you see. fit. S S K&

~

P
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gsing Several Upits for Perimeters =~ '

—

* -
D

1. COmpletelthe"t‘a‘ble.' Give'.anothe__r 'n_amefo_r-_eé.ch_ length. .

LA 10 in. 3,{ E \

J;ZZ‘ Zews| 67 in.
N %R 7 Ssw,

—

—

. This is a "pi(:tﬁr_e_ of a triangle.
- We shall find its perimeter.:

| | , " 5 ft. 5 in.

The equat:on for the number o? feet is 3 f-’;‘f{' = /2
The equatlon for the number of mches is ‘f 7 _2. +.S_" —--__/ /-
The perlmeter IS / | |

—

"'F\\ B




Usirig,'/ S'e\{eral Units for Perimeters

..~

- We shall fmd its perlmeter
. The equa’ﬂon

B The equatlon for th
feet

3. /Thls is a picture of‘é polygon. -
/, e R
_/ S 3 ft-4in. -
1/ :
[ oo
| ™
/ N .
a :
- Héw many sides does‘it ha\"/'e‘?” B \5’ )

the -number -of feet is 3 -/—3 f-é —/—é. —/—S’ .23 .
' mber of inches is % +4 + é" + ?7‘-‘2 ——Zé

2

" The per:meter is

.25

Il'IChES” -

. VIs the Iength shown in inches more than a foot‘? Z,&a/ _

- :f_’.;.The Iength in inches is the same as _ 2 fee( 2 inches)
1a tThé Iength'of the three sides. of a triangle are =
-'.4yd'2ﬁ~ 5 yd 1-ft, and3yd ZfL

| The perlmeter in yards and feet is /37p{ .LZZC

P -> N '- [.:-‘
. - . ) ',
A | * T 37 "
'..' ' K 1.4 D -




o osE3 o

»_Reviewf A
o S Y PR e
L Thefour SIdes of a flower bed have Lengths 21 fi. 4 in.
S 10ft 6 i, 21 f 4in.,.and 10.ft- 6 in.
A fence i is built around rt.
"'."'The length of the fence is- 20 .
B Is the length shown in.inches more than a foot? ﬁ&a,

'Ifltls wrltethe Iength |n adlfferentWay éﬁ# K. .
| ) /A

- * e - .

[§

_5

2 ThlS IS a plcture of ayardstrck. It is one lnch w1de

: | W . . --

Its perimeter-in yards'and inches is__

IS _périmet_er_.-in fé_et- and _inch;esi's".'-" |

. 328"




--".--Eéchj'sltep is 6 mches hlgh | .

- - .
.

: T ﬁjis‘ is a pictilre.of"a b0:_|yg°“.f
"It looks like steps. |

- 3ft.0|n

S

 Eachstepis 9 inches wide.

- The p'eri,meter of this polygon is T /% - -

' -mlssﬂe.

'

i
X
‘&

Th|s mlght be a plcture of a launchlng padJor an lnterplanetary . o

-F 85 ﬁ."' N UUTUE
lIft. B o

=
3 |

1 ft.\ o

661t

55ft.

What is the perlmeter of the pad? 2 1/ %%f

'

14 T

T i 329
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VIzh.o M Fractional Uni‘ts -

O'bjecti ' To use the\ha.lf a.nd qua.rber inch. sd es_ ‘,on

T~ the, ruler.. -"_

J <

Yocabulary: (No mew words.) = T

Ma:berials Rulers (pn_e;grably marked oan\in half- and -
T quarter-inches. ) hS . _ ' R

- » *
s
- .

[Suggjted Procedure,) - © c " ) )'

Discuss with the class the, fact that so fa.r :I.n this Ty
cha:pter the smaJ_'Lest unit used has been he inch. Ask s
:Ef there a.re times whe"n vfe might wa.nt toMuse a sma.]_'l.e"-
un.i‘lf Brﬂ:lg out the fa.ct that £ or short . leng‘ths

'we of‘ten want a more careful descrip‘tz.on of - 1engt1;1

tha.n to thecnearest inch. The diameteé of a ring ,io

go on your finger is one iJ_'Lustra.tion. ‘

- -

_ Have the class’ examine their mlers;-, and. noticF “Ehat the
hei_f inch mark.s d:l.vid.e each inch segnent into two. congzuent

part S:Lmilarly, the q_uarber inch marks d:i.vide each ha.lf .

we' could use either- the half—inch or quarter-inch as’ a

- @
., ° - .
. AL -

I.ooking at. problems l a.nd 2. discuss w::.th the

cla.ss 'that ‘these leng'bhs could 'be wri‘tten in several

- ways. For example, in 2 the length of ST is given

as 7 qu.a.rter inches. Ha.Ve the pupils look at the

- xuler a.nd count 7 . quémter inches from the. O point.-

Emre\them notice that the first fou;- qmrter inchbs

) exactly cover the one-inch segmen‘b. . Thus the length
of 5T ecould equa.lly well ha.ve been described as 1
in. 3 mmrter-ins * We use the ab‘breviations in order

‘bo make the nq‘bation a.s compact’ as possible. Simila:r:ly,
the length of RS can be written as 10 mmter-ins.,

b

L] o e T .o .- V. '. 4' K B ; .
R Lo PR vt .. . L .
ot Lo~ e '. o - " . )
.

.inch segnent into ‘“two congruent pa.rts. If we wish to do so,; : g

| unit ~segnept for measm—'ins Pupil's book, peges: 330-331:.% ..

P



e : oo : : T LT .

.or as 2 ins 2 qua.rter-ins.,b and the length of BT
.as 5 quarter-ins. or es 17 in 1 qua.rter-in. In

the cee of RS, still a.nother way of writing 4t would

be 2 ins. 1 ha:Lf -in., since ‘2 querter-inches . )
-~ Just cover one half 1nch._ A similar discusslon can- . ] ,' .

- - be applied to the lengths listed fa.1. Y

is” commonly called "four and a hglf 1nches'_'._ Similarlyf .
5 ins. 3 qua.rter-ins. is connnonly ‘called.: "eive and -+

’ th‘ree—querters «inches". There is no objectlon at ell
S‘to using -the standa.rd oral terminology.. Until ‘more work -
- has ‘been done with rational numbers, however, it has.
" seemed better to avoid sucb. numbers es 511' 1

))iscuss with the class t’het the ‘work they did in the -
o last lesson of adding sepa.rately numbers of feet a.nd
- numbers of 1nches applies here to combinmg 1engths
written, . for exqmple > in inches a.nd qua.rber-inches.
‘-quEil' book, ﬂ_ 832-' " f L e o
In questions 3, i and & have the pupils ' -

‘.

_ . are less- tha.n ‘an, inch. ,Thus for 3 ean a.nswer of .3k
'f-ms,. 2" hal.f-ins i comct, but should.be rewritten

RO .es 35 ins.-v- 0 half-ln.aor just "35.- 1ns Smilarly, X
>for L the a.nswer, 19 Inches’ 6 quarber-a.nches 5 should
be rewritten as 20 ;nches 2 qua.rte-r-in s '
Pupil's book, pages 333-33_- The reviey ex : 1se ‘should be
~dene independently? : - - . ' ‘ o

N
<

ERIC

Aruitoxt provided by Eic:

. [Note b teecher- A length such as”h ins. 1 hs.'r.f in.. -

».'wr:ite their a.nswers so the half- or c{ua.rtez:-inches shoxgn N : X



Measurmg \mth Fractional Unrts

‘. - "
-

/J: TR

Take your ruler ) PR
Measure each snde of APQR m half lnches.

’ -Length of FQ s, Q __raif- inchés.

| Length of -QR is f “_'half-_inches.

| Length of TR is \5' | half-lnches.
The perjmeter of A PQR"' -is 2 .2 half-mches
S < Y h



+

~

" Measuring witl;-Fredionel-Uh'it_s -

-~
o
. -
"
‘
.
-
B
¢ -
N
-
. - )

Takeyour ruler‘ SO -

Measure eacﬂlde of, ARST in quarter lnches )
| Length of RS A_[L_ quaﬁter mches :
D ]
Length of ST 7 quarter mChes %
\, Length OéngT '5)__5’_ quarter |nches . _
; The perlmeteraof ARST |g,, Z Z-"quarterf_ln,ghes_._‘ ;
L. T 3 ;. 5 _—
_‘ s i _“- - .»./ ; _‘ N - 4 ° )
H < ‘_’ . 15_:, , ‘*‘Q —_*:_. \5 ; ;
‘_,‘ *——/ ' . 27" D :§§l ’ : D o ‘_ o

[ \(.'ft' “
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e

3. The'gides of a triafgle are

12 ins. 1 half-in. o
.+ * N3ins.” 0 half-in..

-2

. 9ins. 1 half-in.

5

ry o : .
. . . . . ':3_.'

The perimeter is _ 2S5 52 ,0 4% 22 TP <

. The.sidés}of-:'a.:tr;iangle are” -,
I /-' oy

5 ins. 3 quarterfins.

" 8.ins. (2 quarter-ins. ... . oS T e

—_— N

-T'-hel._p\erji‘n'_-le_ter-i's'-. 2,

—

6ins. 1 quarter-in s

i

L TL T T TR

.._
BTN Ty T
SR ch s

-t
-

P
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_Review"-

| L
Show the results below

Measure the sndes of /A ABC wuth yeur ruler

- | "Lehgth of AB

R

S '::Length of BC s
o t_ength of AC

The perlmeter of'A ABC s

4 A\ ms";.

"'lS

.
/ quarter ms.

ins.

t-;3

quarter lns

ll'lS.

Py

2, quarter-ms. PO L

é quarter ins. |

Do the quarter mches make more than an lnch? .'

If S0, wr|te the perlmeter ina d:fferent way

/0 2

quarter-.in.

¢ e » : - .
! ’:1 hd - > \.._ -« »_.-'.
- « - ‘
- - g B
i - y iy ’ ‘?
i . 333 - . X
S .

. -
-
v
e
- ‘g
- -~ 0

-~
;e
-

- LI
- .
R
F By’ S
R

. Y



) Revuew

2. 'Sally .|s glvmg»a-party

. 'She wants to make a sash of rlbbon. Ly

. Ttwill take: 27 ins. 3 quarter-ins. -
‘She also wants to make a bow of ribbon. . e 3 o

. This W|H take 15 lns.‘ 3 quarter-lns | B
She has 43 ins. of rlbbon Is thls enough ‘?f Y.

3 A'_ re'ctengl_é* has sides wheée length's are | o
"_3‘“‘5. 1"—'half-iﬁ., 2 ins. .0 half- |n.,_:ﬂ R
:".‘,5':.'»--.'.:3"ins. 1 half-ln.," 2 |ns 0 half-ln I
.'. '..": s the Der‘lmeter as much as a foot? 730 ot
.__--,The perimeter is //M ; B S Sl

,'4 The edges of the cover of your pupll’ s book form a- rectangle.,
| The sudes have lengths to&rest half- mch .
| '_ R (bottom)- R Y ?".'i'ns.', o L ‘haif-ln
P | _':‘.""“(rlght S|dei | {' "'--.// |ns., $ " o half m
-(top) S/ ms., /_ half—ln

o ,(reft sude) L ){ / ms.,',- o half—m

1

The perlmeter :s % jg |r'|s., ‘ 2_ Qalf-lns. W 37,@&
The perrmeter is de than 3. feet. e
. .- oo

-

The perlmeter is . N than 4 feet. R
| s3n - 154 L
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" would mean &J:ecting some unit region a.nd. finding how
ma.ny congruent copies of this region a.re necessa.ry

VI-S. Introduction’ to Area

Objectives: To introduce .area of a: region a.s the
' 'number of congruent copies of some unit
. region necessary for covering tha.t region.

=

- Po introduce the sguare region ae a.
desira.ble unit. ‘ IS

<

To - consider the a.rea. of a rectangular

region .

Vocabulﬂe Area., square inch, 'squa.re-foot.
Materials: A recta'.ngula.r region’ 18" x 30Y drawn on -
the ‘chalkboexrd or on paper, & supply of
6" x 6" : square regions cut from paper

(at Jﬁast 15 of them)., e -

Mested Proc‘edure':'l -

Review with 'the children what i't. mea.ns to measure a
' segmen‘b AB._ Try to elicit from them that. it mea.ns_
selecting a unit segment and then finding how, ma.n;v non-
| overlepping _congruent copies of‘this unit segmept are .
necessary to cover AIB. - : ;

Now ask wha.t 1t wo-uld mean to mea.sure a region lﬂse,
for exa.u@le, there a.rregionyouha.vedrawn._ SR
Try to have the’ chil en reach t'he conclusion :bhat it

-

'_to cover 'the region to be mea.sured

.'I'hen ra.ise the question as to wha.t woxfid be’ a. &ood cﬁoice
" for a unit regionc. " The children w:L'IJ. pro'ba.'bly ,'
-imnediately want to choose a square region, 'but do not
be intoo nmchofa.hum to do this. sz‘l;oget 'the

o 'chi_'}.dren to ‘think why they prefer-a. square region. One |
,Teason is tha.t they ha.ve seén in Cha.pter ITT - Bow the
ci.n be covered wi‘th non-overla;_oping square regions o

- e -

\p].@.ne

[T



. then it. is’ true that the lengths of‘the sides of the -
o recta.ngular region a.re 5 ,a.nd 3 uni‘bs. Otherwise
' t'—this is not true. This suggests that it might be very _

'I‘ry to- e,licit from the class ways of finding this area.
: One way, of course, is just to count the unit- squares.

o "553

To be sure they do not think tha:t the squa.re is the >
only’region with this property, have them turn to pages}
335 ‘and .336 in the pupil®s book and £ind the two
areas where the unit region is not a square one. : o \

After considering the possibility of other choicés £6r L
e unit region, return to the square region ‘and agree S
that this is the common choice of unit. IBr:I.ng out

the 6" x6"  square Tegions, suggest that one of these

be used for a unit region, and find the area of the

vla.r'ge rectangular region on the board. Have the pupils
fasten the unit square regions on this rectangu.‘].ar region. T
The figure will then look roughly as fo].lows. :

. 1
. |
. ’ '
S SSSUUINS S I
I
|
I -0
ORI —

v
~

.@‘. i
l
RER
———r—-—-
I
|
. !

s et s

i

 Have the pupils notice that this is exactly what they

.'hedto doinproblems T and ‘2. But try to have PR
thé. pupils motice that there is an array with 3 ‘Tows, ..

ea.ch rov. having S unit regions. Thus- the ntm‘ber of

; -squa.re regions must 'be 3 X 5, the measure 15 15, - -~

.and ‘hence the a.rea. is 3 % 5 units or. 15 unit.s. e

. ’ 5
Still 1ooking at the. rec‘bangula.r region on the 'board s _ _
ask ©f the longer side of the recta.ngle is 57 u.nits > ~ e

) long. This ques;bion shou_'l.d produce .an - a.rgtiment. 'I'he :
' answer” depends on wha.t we .are. using for a. unit of :Length.

If we use a side of our squa.re region a.s a unit of ;l-.’eng'th

-

R
!

g




'as na.mes for regions. A S

3

Lo

useful if- we not only choose square regions for units

of area but choose them 80O thelr edges are one un:l.t 7
~long. If :I,engths are 'being measured in inches > we will

commonly use for a unit of area =a square region one .

_ ':anh on a side. This is ca.lled the square inch. , Drew
a picture of this region on the board. Simﬁ_lerly, if
. lengths, are measured in feet,we may use the square foot-

as a wnit. Draw a picture of this a.lso on the boa.rd

'Do not ma.ke any pa.rticular a.t:hempt to develop the
: 'm:unericai relation between squa.re inch and-square :t‘oot 2
7 “but. notice that it will ta.ke a lerge number of squa.re
:anhes to £111 a square foot. Por each unit of 1engt'h
‘ --there is a corresponding square. unit of area. To
-emphasiz.e' that we are making ‘this. choice, we often R
refer to our unit of ares as a squa.re u.n:i.t. N

‘;Now suggest. t]gs:t instea.d of mea.suring a region ‘oy‘ ‘

fitting unit’ square regions on it > it might be 'better;v
to fit the region onto a coordinate system, such as
ve used in Chapter ITT. <Then _have the chi_ldren turn® °
try to lee.d ‘the pupils to the unde:;standing tha.t ’ for
a, rectangle,.the nmnber of square units in. the ‘area

' equals the product of the- numbers of linea.r units in ©
. the sides. (provided we ha.ve elected “to ,use..‘corresponding

linemr and square‘units). Call. ~the prupils" attention

( _ . __:-: R
AT s S L
e T e b R v -

'I'he problems in the reviewr peges permit some use of the

S princip—le a’oove by ha.ving “the" pupi.‘l.s think of regions _
‘4s cut into parts and then ‘adding the. mnnbers of. units-
'for the different pa.rts. ‘I‘he pro'blems can a&so -‘be .done
.ea.sily .just ‘by counting unit squa.re regions. In either :
case they empha.size the -mea.ning of a.rea.. A discussion o

of ho'w different pupils solved pro'blems could be usef‘ul

-

N .3 _...- S ,' R . -

; o 15

-

to page @ -in the pupi.l’s book. For these experiences

) the fsct tha:b it is convem.ent to use bold letters -~ ,'_".' il

.ot
[Ag
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Areas U

p——

L Let the region botinded by APQR' be the unit region.

. - S ; e

) The I"EQIOI"IS |n the drawmg are congrUent to reglon PQR [EEREE S
Look at quadrllateral ABCD o :" ) ST
Tt is the edge of a reglon R “ R I '.
Count the number of unlt trlangular reglons in reglon ABCD
Th|s area of the region is ,24 units. . . | |
‘The measureof the reglon is .7. ‘7[ L .-

333 E S :
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2. Let reglon PQRS bethe unlt reglon._~ 4 .
- Ttﬁ reglons in the drawmg are congruent to. reglon PQRS

A-"-g."
L e ) )
- o
. - )
. : .
r T L
. » ’. .
: l - 1 -
- Lo Y

P
kY .
- T T .
e L I
L] . . .;' .
-

-Look at the snmple closed curve shown WIth heavy hnes. | 3 :
N __It is the. edge ofa reglon : o o
H\** -__’::The area of thIS reglon |s 9 . units.

| "_'--The measure of this regwn is ? )

155
ST 336




+

— Unit'ofv'length_

[od

-

>

v

Y

~ Square unit of 'a'r_e_-a'. _' .

-
-
-
7
-




. - : e . .
: A R . . ) . o

- Area.x .. S T . Lo T
. - _‘ _ ‘ .' ) ] . . y
» ’ - ' ' . 1] ) . . . _

-

‘Look at the facmg page

~See the Unlts of Iength and - area.’ l F

. » . v' /*‘ . }'_' .

' 3

R has j umt reg:ons in each row R

""'-l--_".'f."'Fhe'ieng’(h of AD S '-_”“its"'- |

An equatlon telling the number of square units in R is sx9= 45:

Look at rectangle ABCD ) ' " .‘ o _‘_'& T
It is the edgﬁ\a reglon called R . .
The Iength of AB 9 T unlts -7 " B

. '/ C
.-/ A
R

R has 5~ rows of unit régions. SR

(e

theareaof R 45’ square units. . W

-
- .

L _*t'Tﬁe length Of PQ 7 ' umis : _ . o N
o Could you use the numbers describmg P- and Q to fmd thls‘? %@_é -
- The length of PS ? 7 _-‘ units. - _' |

Could you use the numbers descrlbmg P and S to flnd thls?

S has 7 | unlt reglons in each row. ,
An equatlon telhng the number of square umts in,. S is 7)( 7—;4?’__.-

. Look at rectangle PQRS. -
It is the edgeof a region called S

RS

e

-~

-

- The area of S"'“Is ﬁ? uare umts L el

K S -

“'—' . . ) -




. . R - . -
- ) Area ".. , ) ' 1\
. N ) ' - . - i R Y ) l )
‘ S e . . ' : ~ .
- . N - ‘- - - . ' .
-~ - v_ ® - ’ .
— , SR
‘ 8 _
1
.5 '
<
4 A
.3
S :‘1.' EN

001.2345 67891011 2431 516107

o L s SR
: . ) . . - ‘ 7 ’ ‘b : ' i
o | .« unitof length -
. _- . . - 7 @‘ T . » ' T |
. g . square unitofarea -~ -




" lookatthefacingpage. - . - . s

-

L ABCDEF isa simple closed curve. =
It is the edge-of a reglon catied R ' /\
The area Of R 2 2 square umts .

2. PQRSTUVW |s a s:mple closed curve. : ‘
It is the edge of a: reg:on caugd s BRI s
The area of S 4,?‘ square umts . A

= e . : L R

3 HIJKLMNO isasimple closed curve.
It is the. edgeofa reglon called T R .
Theareaof T &ff squareunltS' LM




....

"2 Look at the facing page. ~

S L LOOk‘at_ iheféCing pa'ge."l ' U s e e

‘ s61

. C et . . ,;

" - * v , .
\,_'. LR

The area of reglon ABCD 0 | square units.

' Jom the followmg pomts in order. . T o cE _? o

)/( .
- (6,5)° (9, 5) (97L (67) (65) -

pautheﬂgure PORS. - 4

| The area ofreglon PQRS 6 square umts

he.area of regron ABCD which is outs;de reglon PQRs-‘"_ HR
74 square umts '

. . ’ ‘ e

© g

- Join the following points in order:

012, 0,15, 7,15 7,18, (9,1, (9,17, (6, 17)
16,141, (3, 19, 13), , 13, (62), 19,12),.

Whaf symbol does the resultmg closed figure Iook hke? ) S -

———

S »What |s the area of that closed flgure? | // rsquare umts., -

., "
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* ex'ample > a.ny set of congruent ‘Quadr:.laterals can

T’ N : : . AN -
- -'_, - IR ‘ - k
Further activi‘bies ‘and. ennehment' - _ ._.‘
1., Some pup:.ls might enjby work:.ng together to ma.ke =
Tal drawing of a square foot: 'divided into squa.re ‘
* ix:gches. They could then f::.nd -.the nmnber of square
- inches in & squire feot either'by counting them . .
. directly or by'breaklng up the .array into parts’ R
_ . tney know——for example, mto four - 6 X 6 arrays..
2; Sf the t:_'Ling patterns on pages 335 a.nd 336
o in the. pup:.lfs:, book. interested some pupils, - they ’
. mn.ght engoy tryz.ng to ma.ke such pa:tterns of 'bhe:.r
»wn With various k:.nds of” congruent regions. For '

be fitted together.,_;; .“*. B
o - . '&' F] ;‘, - B

. .
>

A d.‘:.fferent pattem using a general trlangle, .

is the followlng. S IR L e e

Y
-
. -
.
-
- .
t -

__«.

Another pattem 1s 'the following, ‘ 3
' r:.ght triang]ze S e L T B

. . -
< ap - - NIV - .
T ’ : t / .
. . . 400N - ju
T s S ' . ¥ L3
N . . .
- E . CY o
. . Ny,
- - . (.
-y -~ 3 - -
. . - 3 . B - v - - . ! -
- - . B
. . - . il .
< N S - : " - . ﬁ}
2. _ - = C Ny
- . - .o - Rl \
- L - P . B S s
* e - S oSl BT A . -
AP
SN < b
- - - - TN - . °
- . . -3
~ - o . A . -
. L . S M .
) . l 6“‘ » - I .
- L - - . - -
. - - , (& : o & >
) . e AR Ay
. ‘.. - T / s . .
- _ <« v . IS -
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If one pic.ks out one.’ of ‘the -tria.ng:ﬂ.ar regions to- RN
_examine; he' f:t.nas there 1z a ‘siuare -on the hypotiemuse. | .
(:Longe t side) ma.de of’ four triangular ti_'Les., while o
- on ea , of the shorter sides is a. sqtza.re formed frcm o

‘t:wo t&s. Thi§~ shows a special c.a.se ‘of the famous B

theormn ( of Py‘thagora.s) tha.t :E'or amf right 'briansle T

the area. of the s -on the hy_potenu.se is the

" sum of the a.ree.s of the squa.res on the shorter

Some regions w'hose bounda.ries are not a'll straight
-lines msy be. covered ‘by non-ov'erla.pping units whose"
'bounda.ries -are not’ neqessarily all straight l:i.nes

nor curved @,ines. :

-

These ﬁgures a.re examples, : h

. Thé circle don- - g
. tains' six units

_ Hhe . circle con-
ST ta.ins six uwaits
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'VI-6 Dou'bl:!_ng Edges of Recta.ngles R

o 'Shghgested Procedu.re

I- T .._._' :_"'» ‘- [, ) D ) »_ PRR

- L

T ot

v -
. -

" Objective: To observe the effect on perimeter and . B
a.rea. of - a recta.ngle if the sides a.re dou'bled. ,

~. : ,7.,,~ o . pe
I

R4 LA
: »

- Vocabulary (No_nevwo;ds) L ‘

-

Y 5

4‘ -lMateriai's":' _- Nine or more cong::uent recta.ngular sheets

o . of peper with 3 provision to mount them on
P the chalkboa.rd. or: other convenient place. T

i - e A e e - r < .
- . T -

- -

rectangular ﬂower beds s @ 'small one in his fron't ya.rd

- and: a larger one in.his back ya.rd The sides of the

Py

_florwer bed in t‘he back yard a.re just ‘bwice as long as.

those in -the front yard ,' He p:‘t up a fence a.round ﬁis L

'front f'l’ower bed . and found 1t ook 20" feet of fence. N
) Then ask how- ‘meny. ‘feet of fence WiI-
_flower 'bed in the back yard. .
o understand that they a.re cofmpa.ring the perimeters of
- _the two" rectangles s 'bu:lz_gpf not. try to settle any ,
differences of opinion.- Simply ma.ke note of the sug—
"gestions.- (Quite’ possibly all of the childrenm will -

sure the children

agree that the correct answer -should be- 1&0 feét,)

>,

antinue with the /story of.the flower beds. Indicate

that each year the man has to spade up the florwer 'beds
. to get them ready to plant.. He Tinds that it takes
. .him an hour to s;pade up 'the front bed.,. Ask how ‘muach:
. time it will take for the 'back bed. : Again do ‘not try |
to settle any differences of opinion s but make = note R
" of the d:.fferent suggestions. Bring out by questioning '

»

that he must dig up t‘ne whole. region so that we are” . _
really Just asking to compare the ar@as of the two _‘ '

reglons - &

- . ) . . R T SR

. - LV - P . o e T T nT o
R L ‘_' - .- 9‘ LT R .
‘ Tl e R T ‘ . ) €™ - '_"‘. 3

R '».:.‘ R .. ._ ,. . -‘--“ ._\. A N “,__—'.— ] .t _

. S L S U‘ P - -~

be needed for the

e

Lo Invent some story that will introduce recta.ngular regions P C
‘_'pne qf which has- s:.des tw:[ce as- long as. the other. ;
: For example > you m:.ght téell about a ‘man who-had two,

Na



. o look.at the question. Ask she children if they

B Page‘ - -31;1; ‘_ in the’ pupil’s 'book. _ "‘he fn_rst pa.rt of "

Indicate that/we Vlll make use of coordinate systems,='

remember e way we found to draw a fig%re whose sides -f'i_g“-.._,

were twice as long as.. those of an.cther fig::.re. (Mul-; _ SN

tiply the'coordinates by 2 ) Now have them turn to

', th:LS pro'blem is mtended to. lea.d the pupil to the - _-"

\

- .

»

conclusien. that.- doubl:.ng the s:Ldes of a rectangle dou'bles
the perlmeter (as one might guess) 'The second: pert of*-
the problem 1s intended to- have the. pupil see that ‘the H""
‘area is not dou'bled, but is instead multiplied by - 4. S
It would be- well to check this'by'hav1ng the pupil actually

find the areas of the two regions, i.e.,. "40 square. " ° ?__‘_:jj

units and ~ 160 'square units, but it seems that the L N ;Q;
real 1nslght comes in seeing gecmetrlcalny that 1t takes E
4 coples of reglon ABCD to cover region. PQBS

-

These 1n51ghts ‘can now be.related to the story of the
. £lover garggﬁa\ugere-the-chlldren can conclude that
it would ‘take: hO feet of fence for the back garden
but would take - y hours to spade it up. . '

~-s

Another experlence to- reinforce and extend these 1n51ghts
is" the following.; Have one of . the rectangular reglonsr

-

- mounted on the board.. Now have the chlldren place

congruent reglons ‘to: construct one with sides twice . ' f}

- as long._ It 1s clearly‘ev1dent that 1t takes four

sheets of paper 1n all, so agaln ‘we see that doubling

A the.sides multrplles the area by h Now suggest
' trylng to place further congruent coples to construct

-

a region. whose 51des are three tlmes as long as the’
orlglnal one. The.resultlng flgure wlll look something
llke thls 4

-
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e ;By examin:i;zg '-t.h.:.s figure, notice that the’ perimeter :I.s

- w‘ * exactly :t.hree ‘times that-of the originai -region but.

S ~' tha;t the area. is - 2 times as great. - If interest and -
o i,._ , o space pemit 'bhis could “be extended to’ mul’tiplying

| .~ .:I _ lengths by l&- and so on. Some. childre‘h may -even reach
~ _' ff - the ( correct) oon;jeeture that if. the- lengths of the. .
i_.,-".‘: ' C s:Ldes a.re multipl\ea by X, then the perimeter is . g -
multiplied by- K land the aree is mltiplied by Ko,
o though they ‘w:_ll fL.nd it. ‘hard to verba.'l.ize. RN

~ e

'.‘-- N - .\- .-

Some child may noticeﬁ after he completes the draw:.ng N
" on ‘page - 31+5 1n the pupil’s book -that recta.ngles ABCD |
L and PQRS ha.ve an intersection, :Ln se'l: terminology, o
_ - ° which has an area’of 4 square 'units. If so, tell
"I .7 bim that this fact will be e:@lored somevhat Purther

S in Sect:l.on 8. : ' T e

-
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Doubhng Sides of Rectangles o T
o I Draw rectangle ABCD If the numbers descnblng ﬂtepo-n_"__"_'_jt_ I
A(l, 2) B(4 2) C(4 6) D(l 6) - ; e

Double these numbers to get pomts _,::_ IR
P( 2— “f) Q( yx.— *f) R( g ,12) 5(2,12 ). DR

Draw rectangle pQRS__ s ﬁ s

The penmeter of ABCD /9‘ unrts._._, R
The penmeter of PQRS 2 5[ L‘ml’tS-, ce

The perlmeter of PQRS .2 tlmes as Iarge as. . | .
.the pertlmeter of AB_C_D,__ BRETE ST A S
erte the equatlon used to flnd the area of reglon ABCD. -

/:/*:/2. . " J' o
Wrrte the equatlon used to fmd the area of reglon PQRS.‘,' |

The-area of region ABCD /2 square umts. o |
The area of reglon PQRS |s ‘7‘_{ square unlts.

e

The area of PQRS »’7Z tlmesas 1arge as the area of ABCD.




DoublmgSudes of Rectangles R N
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O N WAV NwOo ORRITHEHI

> M . .- . o
o 1 2\34 5 6.7 '8 91011121314151617

4 .’.. :I'Wnumberi*descnbmgiA ‘B C D are. o nn T o
. 63 BUDL B, Eo, G, D(X 7) §
The numbersdescrlblng P Q ﬁ‘ .S, are : S
P4, 3, Quz, 3) “R(s2, /z) sté /z)

.~ -.—:

Draw rfclangle PQRS.™

to "‘ 31'-6 .




_-_:..'-:__-;:Look at the facmgpage 4 B T HCI T

2. ABCD and‘P%S are snmllar rectang-les

The penmeter of . ABCD B Z-o umts. -' S
Wrrte the equation used to ﬂnd the perlmeter oi . PQRS %
é—/—??‘é-/-? .30 B

Cn - tz.l.'._.

| The penmeter Of PQRS 30 __ UnItS. E , . R

The penmeter of PQRS '_3. : '_time's- the perimeter of ABCD.

Py

:_-Extend AB and CD to meet SP and QR. SRR
5 f-.Extend D and BC to meet RS and- PO i

a,-' ’

“'\.li'j_.'These Ilnes dwude rf-‘glcn PQRS lnto Q - sma%er "9910”5-

i Each reg:on |s congruent to ABCD

L The area of reglon PQRS ? tlmes:the area of reg|on ABGD

.._ K - - _' -
SRS L

. P ’ - .
¢ . . - o —

347
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" /?:'{“lmple closed curve. -
It |s the edge ofa regxon t:alled R .-Q

__f,‘,Theperlmeterbf ABCDEF .jg /_é.

1

..a

3‘
ks
'

v
-

N .,' _,.. “. .-___ . . . ' n Mg -
| 'f‘-l_'he_‘_al__'ea'ef;—‘- S sis 7w ¢ tlmeg,.as large as the area off“ R

-

The area of R ? square' : ? *
Doublethe numbers descnb:ng pomts A, B C D E, F
Label the new pomts P, Q R, S T /U -\ ;._-

.' hd ."_'.' . -_- "-'_ ) . e, . - ...i t N R

ﬁ E’QRSTU IS the edge of a i'eglon called S ‘
heperlmeterof PQRSTU \;?.2 - unrts T

T—"‘-e'"l.i’éa"?%f-:s'if‘_iéz_~ 3¢ S"u;i{u iits. .

- - =N

The perlmeter of PQRSTU isﬁ—*'f_ .Z, tlmes as Iong as
the pen%ter of ABCDEF\\ | E o

. ’ . 3 .o ’ .“-n-
b B E B M t . N N

. e - * . - -k
« L \ . . - . P -




: »;D&ubling(--§ides of Retta'ngles...-. _.~ T

4

5.

N 6 lnches Iong aWr‘lte an equatlon Ior the number n {Jf mches"-

na

" The area is

-

.
..
. ‘-
.

.
T,

J

Two sides of a rectang le are 5 mches and 7 mches.

-

The area of a rectangle is 48¥~square mches. One of the SIdes IS' ‘

'm the other sndes - ' — e PR
e /ﬁx 4? TSR
The lengt-h of theother 51de |s a°’,on/ L e

The Ien h of the ot,her s:de is _*Z P o

Th|s rectangle |s a S

The areamf a,square is. 25 %uare feet. W.[lte an equatlon for

=3 - s

-.{_.‘_"_“.-'.; iy Dl n 25— "_, ‘

- The Iength of each 5|de is- - ,_5"/;;—- ey :.\'”_\_

N . R . . B CE - °
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. o . o .
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VI-7;:”Congruence_and,ﬂrea;,

- P .- AR < L4 ..

' Objecti ve: . -To observe that congruent figures have f.;%j.
i . ;3-equal areas. . ; St f"_ S S ;T
L lme see,that area is edditive; . j"_
A S To apply these ideas to determine certain
B ) areas.; < T ’

~.

L : \ _ Do
, ‘Vocabularz Overlspping, non-overlapping

“Msterials: ;cOloredgcﬁgigrdf

-§Eggested Procedure:

_ Draw (or mount) on the bbard two congruent rectangular-

. ‘regions. .Be sure the children understand the regions\
are intended to be congruent._ Ask whether the two
'regions haVe‘the same area.. -There will prohably be
lunnxUnous agreement but have the pupils explain _}gg

" this should be “trie. (The essential Point to be
developed is that if two regions are. congruent a copy

of. one will Just ‘£it on the other.‘ But this means that
L ir one of them is covered by a set of unit square '

regions, the same set of unit regions arranged in the
same way‘must.Just fit'on the other one.” Hence, the B
areas mnst ‘be the seme ) .Write this conclusion on

the board. U . -
B "»\_\

f;LJij-.a%céngruent regions:have;equal areas..

: ~Pupil's book, pages 352_35 oA .

Work' -with the ¢tlass as the notation hecomes _
,_.involved. Then ask the childrﬁﬁ to explain the resultS'
‘?that is, inaboth cases the larger region is a union of

5two smaller ones. !et in one case,the number of squarey

'Junits in the larger could be found by adding the numbers
' ffor the two-smaller regions, and in. the other it could

o

LA




N - = - P
- - B . . -
- - .
’ -l ‘ - ¢ - - -
7 . 6 : . ot s .
5T e - '
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A ’ ‘- . Py . -
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2
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. . B 4 . - . -

K I ' - Elicit such s‘tatem as 'tha.t, in the second case, . - AR
.. - Pthe regions overlap“ or "the. Tregions have poim:s :in
T S:mo \Exsmine this carefully with the class. Draw .. . =~ = .

- N . © ccr_pies or the ‘board.and hawe ‘the small reglons - o
, " colored in contra.sting colors o.l‘.’ chﬂ_k The figures :a AR T
s ' wou.ld be somewha.t like the -ones: belov. T a.;- ‘ :

K R Anything wh;Lch is doubly colored 1-'01-'!5!45 belong. to both’ T
ot ' small regionms,-i.e., would be in their tersection.. . -
' .o In the first case.only HE is doubly colored, so the _ .- .. °
. o . intersection is-Just th_is segment, The sesment ‘lS - . .
R . "7 part of ‘the edges’of the regions. , ' . T PR

.. - '_’. K ]

ES v .

. R 2 NOtey Wever, tha.t the inte.rsecti‘on of the regiens is Lo O
P not empty. In the second ca.se, on ‘I:he other ‘ha.nd, the -, '—'f i

S whole re&tangular region ABEH is dou'bly colored. » o e,
£ oo That is » the inter ction. conta.ins interior points of- . g F
- £

the regions. This‘is the trouple. When we add the -
« .7 mmber of squares for ACTH - apd - top A:EE:& ‘any squa.re.s R

¥ ' . ip - ABEH are counted twice. Twe regions 1ike this - ,";‘r . !
_— S o \'}'-- vhich have. common interior points are called 22"_1_1_1_5 o
_ '- ' ) Sl:u:mr overla;pping regions with sheets of pa.per, one - )
- L :rbly over the " ohhe:c. I P I
R 3. - SRR S T IR

R e e "From this -d.isc,ussion lea.d the pupils ‘to the und.er- - '
T v sta.nding that, if a region is qivided in‘bo sub-regions o _
- S whioh do. not overlap, the nmnbe: of squa.re units 4n o ( h '— L
o T the region is the sum. of “the m.nnbers of squa.re units ’ Lo
| ' ' :an-EBe two vparts._ We c.aZL'L such regions non erlamggs. -

iy

; ) RPN
- o | By ) .
t:_t'egiops.- S e . - ST _ . . =
. Q . R R Y . R » a- . . . . e . B .
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B f for recta.ngulbr regions or '
S in'l'd rec*l'.anglﬂ.er regions. ] e, ve have ‘done . .; '_ . -
e R nothing with a triangﬂar 'region such as that on pa.ge 3514.

<7 . " 1in the pupil's book. _Have the pupil turn to this page e i": C
S RN and let- him notice thaty, to ha.ve fitting elong~BC, ¥ Ce ™
| a}v . therawouldshavetobea-lo+nfcutt:l.ngoftheunit.:“__ R
. .70 square: regions,. a.nd it is not clear how - many whole _ C Tun

_'\ :. . T squa.re‘»é:nits 'this VO‘(Jld ‘use llp. . Etplain that m:eations ﬁ;: : _ e
~ A . tike this will “be)(discussed 1n a la.ter gra,de, 'but that LT .
- ‘ - 'hﬁis préb'letﬁ will show one wa.y of working with them. R 2 ’

‘ X - P .;' Naw go on with the questions onpage 356 ~in ~ /

s . the pupll®s book. Where the question "Way?".is asked RN
L . have some child ex_plain Gr&lLVb Sl S , . N
Supplementary pages;. 328-370. L e e
'F:thher work is given on testing ffor c’ongruent figures. — RS
. , The - iaea of congruent regions is. used-to campa.re areas.l T
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CongruenceandArea e

L Lookatthefacmgpage. A .

Seethe snmple closed curve ACDEFG S

' Thls |s the edge ofa regron - L f ey
S _Thl?area of thlS reglon 1s : .,33 square umts .
- . Find the pomt whose coordlnates are 7, 8) Mark lt H Draw HE.

3 .

-’

| :The area of reglon ACDH ‘ 2/ square U“'ts
. ‘The area 9( reglon HEFG 12. square un lts X

Nt

g ‘Is reglon ACDEFG the umon of reg|on ACDH and reglon HEFG?

-.Find the point whose-coordinates are (9,'5). vMark,it_ B. .-Dr_aw BE.. _

J  Theareaof region ACDH is 27 square.umt?\
\, - .The area of reglon ABFG is_ /57 square units.

. 'f._What is the aroatf the reglon ABEH'? .é square umts

= Subtract thls number from the sufn ofghe numbers for the areas of o

L "'.ACDH afid ABFH The dlfference is . 3!3 RO
. ;How does th IS number. compare wrth the number for thetarea of the
reglon ACDEFG? ‘ N e C

'_'-_.'"_Is reglon ACDEFG theumon df reglon ACDH artd reglon ABFG? .

o ;f,Is the number of square umts m ACDEFG t«he sum of the nuglbers
" ACDH and ABFG? 7@, P T R I

: - S -..1 . e T : _. Sy T N "
-, . R e . ) o . e
- L ] -". ' . . P - . - ..

“ _'..‘ :

v oo
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Lo

""Draw CD and BD. ,

L ABDC isa
-' The‘*area of reglon ABD '_i'_i‘Sr - éﬂ square units. |

o Does the number of square un ol
_.the numbers for ABC a%d DEC? 7

Y

Congruence and Area- D T S L

et Looka”he fac'"g page. il .

Flndpomt saze. -, . s

. . ) Y . . " . . "'_
e T e - B '} ST o -

B ':-Is AABC congruent to ADEC? , _
- Do regions ABC and DEC have the Same area?. %{“/ Why‘?

."'

* ’ reglon ABDC equal thesum of

2 WhY"M-- .
‘.’ R . -.)

#

o

N .‘.,_‘-fThe number of square umts |n reglon ABDC is tw\ce\thgnumbe,- o
o _for reglon ABC Why7 7 a : P

e
-

‘ ""'The area of reglon ABC is jp square unlts.

of that for the area of the rectangle ABDC. .j.

e L
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Congruence and Area 2 % . R SRR

. P

N PN
NPT P 3

L (e
LT °
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P )
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e

Lmka*thefacmg ‘Page

ACDF. is aquadrllateraP Q

. .

It is the edge of a reglon ‘i’i '
We shaII flnd the area of reglon ACDF .

SRV

The area of reglon ABEF is the same as the aré of region

 cPaD.

. Why7 ASEF,&Q/W% CPQD

The area of reg:on ACDF is the same as the area of reg:on |

WhY" Mméém

'BPQE.

-

o ——

o

Th'e _a’r'e'a' of region EPQE, is .32. square units. ,

. i
- . .
- .

. R ." - - ' - N i
. - - . e -
] . .. - . S - ‘-
. s - .
.

Why? /X932

"« Théarea of region * ACDF is _.?2 ~ squareunfls.

Er Ty R .;_'.’:I" . _— R

. ) K [] . et Tt Lt : ) .
. p . . S . .
LI 3 N oy : ."n : woae "‘.'n LI |I"’:’ .
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SUPPLEMENTARY | | T )
Further Work wﬂh_,Areas | . |

-"’t" IR
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e
e
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‘Q‘ .
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1

1

o You know what is meant by congruent fugures. Below are gomé'béirs "
o of congruent s:mple closéd curves. . . o ame e 2T

. I A d
a . .__’ - \ ca
o UV . ";“"."-‘-- .T L
. Vil vl e L ke T T T
0N e . " P Lo i
. TN : . - .

A snmple closed curve is tﬁe boundary of a reglon. | "-"; .5 - ’
If two s:mple closed curves are congruent, are thetr reg:ons TR T




i .

| L fhe trrst f‘ gure .Pas asmaller area than the second Fbr
> g example the rectangular reglon below has a smaller area than~the '
. trlangular one- because a tracmg of the rectangle can be made to flt

-

|nS|de the trlangle as shown bythe dashed llne - - _ ’

.}
-’

-~ .o R -

. - , - .
. - - . ~ .
. : 3 . - e
‘e b 2 . e ;. - - .. ) N
L . ) B ° . * ' i L . ) ’ ' o T
.. ] . R . . ' . - - - oL
* ST S - . - . LT ' : e T ce T,
- - . .. L . - L4 : ’ el o - - - :
. .
-

’- ¢ : 7 . L g _. 1 J B ‘. ?. :

‘i‘,v‘l’hen'regidn' B _-.-_-_ha's'- eXacllytwice the area of ‘regibn A \R ,

e

rd
-, . - . ' ‘o -
- - e .

LR S SRR

s 359
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R T

area of reglon R S

r - // . . : ‘ ) \ ‘ . _ t.:e_::” . . - ,. .. .’. .
| 5 Show by tracing and flttmg that reg |on E below has exactly thce

;_ the area‘of reglon F Drawadashed Ime to show how you did the
‘ flttmg T

U Lo .__':"'-‘;.,_'__‘$ : . r




6. Look at reglons G arr'd H below It lS possmlet(;‘flttwo rquions

_'.congruent to G tns:de H S0 that there lS spgce Ieft oveé Thls shog
"_'that trlangle H has more‘than tw:ce the area of tr.angle G Show
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Ll Thearesof. " B is exactly 4

*

.. timestheareaof A~ . -

\

L In-each‘e_xamﬁe:/fit as many regions cengruentto region A inside .
. - B/’vasyou'can.- Complete the sentences that tell dbout the areas. .
. - P _ - { . ¥
RS S -ty skt HE S
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" -The area-of Ags

Vet T
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|sexaf:tly,2 ﬁmés_'__’_ihe area of B B
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tThe area of ‘ 'B fi; mo{'e'ihari

2! .

Ve

times the area of A . .

2
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". 7. Look at these two square regions.

= ) /
. R .
. S -
ﬂ .
?. We can fit one square region congruent to R- |n5|de S wrth " :
some spacedeft over, but we cannot flt two’ reglons congruent to - '
v R 1ns:de S without overlapplng. The fact is, however that v
) the area of . S . is exactly 2. times the area of square R . Can A
you thlnk how we could know thls? Here is a simple way to show |t. |
T‘\ 7 - ~ A *
’\_.__:\\ SR B r\\'\ , ,// -
LN ] N // .
AN R Py
N s~ \\ ~r . °
~ g N A
L’ | -
4 Sazide

The area of R is exactly 3 2 __times the areaof T . The
: area of 'S is. exactly -. 4 t|mes the area of T . Four
o Ihmgs are twice as many as two thi mgs. Therefore theareaof S

is tw:ce the area of ;qn‘are R .

VAR
\
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How can you show that this square and this triangle have the same area? _ .

- . .
i f ;*5{

L . /-(\' . . - - s v . ‘;_ ;'. ‘i .'.d' . " ' -
. . . o . . T R, ?‘2 - .
. Answer: @“'&zw- el ety . S MLV
L _ _ o - g

Here is a square region whose sides are one inch long. *_ .~ *
o . L N R _ -

[
EEA

.$\'

- I .- -

’
. ) R
- . 5 i :
v : i o . . -
- Y - i : ' . -
f i . ' . -
. - o .
s i ] .
L] -
. ' .

¢ -
N 7

Vflexs_'ay that the area of tﬁis 'regidn is d‘\‘i sqéiare inch. . .

. .o i . -
) ] - - . . . i . . .
~ b - .
‘ ¥ . N e .

L]
¥ I
N I _ - <
- ‘ l L] 0 . "- ~ - -
4 i v :‘%‘,:’ .
1 : .
1

v

- - ‘ L
. '
A

- _ . -

3

-

‘

-

| oo - :
‘F‘ !J. - |
) » "'.; ? -~

1 I BN
H . - .

-

]

1

1

|

-

I

o . - - K T ' A.'. i e N
", The ared of this,{ectangl.';lar region is two square inches..

Y

[N . =

[ 4
s . H ’
: . . 4 - - -
. - . 1 -
’ . i . =~ -
1 * -




. - ot ) . S
.
v y
. 2 .
? * ' ' \/
; . .
. X N . -
by . - .
. .

. , v -

\-/ . .. . N l- I B ’ - . | '. | ) ) "
The area of this region is _ j{' squar_e-inchels. S s
.'. T - . e 7 \ L . L. : -
. . - - R ‘ e
" To finish th is sectuen let's try to find out somethlng about the area of )

vClrcuIar reglons Below is a circle. The po:nt m the middle is called the .

center of the circle. Next'to-the cm:le is a line segment. Make a trac:ng
of the- Ime segment and put one end of your tra€ing on the center of the

c m:le.there does the other end of the segment lie? M
| -
A
¢
-
_-‘\_' > « :
[KC - - < : ' 367 -

i o . _ . AN 1 98 |



9% B

The-radius of this circle-is-exactly one inch.

— —_ e g e — — - e me— - e em— -

?ﬁ_.
L

What can Wé find out about-the area of the region. e_ncldsed by the circle?

To.begin with, we can put our circle inside a ssq'uar'e whose sides are two

inches long.
N o
N
!
. - s . »\ . 3
\\ . . - o . ._ ) . - .
The area of the square region iIs _ 4 . square .l_nches.' |
The area of the circular region is fess than = % square inches.



L

. . R

-

_ -
L

» - & - . N
<« . . . =

. . - )
- 1" ) : ‘- - ' / -
Can you firtd the area of the inside square reglon‘? 2. éf s -
Hint: Divide the reglon lnto four trlangular reglons . IR
Does this remmd you of something you d |d before?- %a/ - T
The area of the circular region is more than 2_ square 1nches.
We have seen that thearea of the cnrcular reglon whose radlus |s one ..
-inch is more than -, 2 square mches but less tpan A _
" square inches. STy ' S TN

- & : -
-

_Later on you will learn that the area of th IS regton is Just a Ilttle more ° _
\ . _ R £y “ .
- than 3 square inches. . _ L
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- SLine Segments: . . . o -
1. Here are three Ime segments Draw a tnangle wrth sides  -.
congruent to these segments . | :
.8 o
& * - u I
B 5 | 7 ) .
- 1’ A N

2 Here are four llne segments Draw a quadrilateral wrth srdes
/ congruent to these segments and draw it so.that it will fit ;

. <inside the tnangte you,just drew. T // -
. N _ . - B _
%, « o .
:" . \.}_ - ) I. * ~
- .\'_\ e, S » . -

_; 3. ’-.Iahmmitrhng‘les. A and B. Every side of A is Jonger then
' every side of B; and yetI cannot fit triangle B inside
. triangle Al How is this possible? Can you show by a drawing?

J S ‘ - X

. 2
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VI-8. Gauss sums and Euler routes .

Obﬂective.

”»

Vocabulgzz:

Background:

”™ .

~r

b I

~

Y

To -introduce more sble pupils (or more
able classes) to some simple combinatorial_

geometzy. * : €

(No new words.3 -

’
Oncel when Carl Friedrich Gauss was a
small boy, he and his classmates were
reqpired, as a punishment, to &dd up
sll the numbers from 1 +to .100.
Little Gauss quickly saw that he could
save himself a lot of trouble -if he
added the numbers in these pairS'
0+100, 1+99, 2+ 98, etc. On
pupil pages 371-373 we present
a simple geometric problem in%olving.
sums of.the form ' .

1 ~
O+ 1+ 2+ ...+ n.
At the end we give a hint which, we
hope, may leéad some pupils to rediscover

Gauss?'s neat trick.

= -
-

IC:nhard Euler once proposed to Jwalk
oxer each of Koenigsberg!s seven bridges
just. once and return to his starting

point. He sopn. éSund this to be impos- ’

sib{E.- On pupll pages. 37&-377 the

present a sequence ol problems designed to

lead the pupll to a simple insight about
problems of the Koenigsberg bridge type.

Both of these problem sets involve a
kind of geometry which, in contrast to
the congruence geometry of Chapter I,
,is not conceraed with the exact shape
of thlngs. Thxs kind of geometry is

.. called Topc: .. -

- . "-

R

a#

\

-4

A7t
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Suggestéd' ?récedure:@_ oL -

The pupiidpag'es 370-377  &are intended primarily
~ for independent use by individual children. |
Page 370 ‘glves a little pra.ctice in thinking
intuitively about geometrica.l objects. Pupil pages
371 - 373 . are intended to give the pupil an inkling of
.'argument by induction. The :meorta.nt thing for hi.r_rg to
‘sée is how to go from the case of one ;_oo‘lnt to the i
case of two points, from the case of two points to
the case of three points, and so forth, and finally
‘how to go from the case ‘of n polnts to the case of
n + 1 points where n 1is any number. This technique,
induction, ‘"ils one of the commonest and most ‘powerful
techniques in mathematics. Pupil pages 374-377 con-"
cerning Euler routes should lead the pupil to /-’
realize that a map cannot have an Euler rdute if any
of iths towns has an odd number of roads leading from
it. No dou‘b‘t many child.ren who see.this will ju.mp

-

to the ceficlusio ‘E an even number of roa.d.s ’ .
‘from eve town guarantees the existence of . .

+ an Euler route. 'I'his is true, but it is not so easy

to prove. - .-
* N —
-~ :,_ L. g .
E ] - .
- K
\, L = -
s o b
. 7 -
4
A
k W
- -
.
. + -
-~ a . )

NN
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ine Segments and Sums

1. Here are four points:-

Join every pair of points with a lipe segment.

How many segments did you draw? 2

"Findthesum: 3+ 2+ 1+0= (,

2. Here are five points:

Jan every pa|rof pomts by a line segment.
How many segments\dlc‘l you draw? /0

4
-

‘/Fmdthesum: 4+3+2+1+0=

-}

37

f ]: : | - : : - | 2{)2

2,

- 599



- 3. Here are six points:

_ . Again, join every pair of points by a line segment.
" How many segments this time? ___AS~ -

Findthesum: 5 ¥+ 4 + 3 + 2 +1+0-= /S

—

Was the sum the same as the number of ‘segments every time?
if not, go back and check your work.

[KC . | .-; , - 372{)3
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c’l.
Ve

»

Number of segments: .3
2 + | + 9 = 3

-

" For one point? %‘ ez . Now add a fourth point to t
- have up above. How many new segments can you draw? ]

What new number should jou add to the sum%

-

" Now think a Jnut what you have done and try to explaln why the’sum should
always be the same as the nu!pber of segments

-

]
5; | Withéut drawir;g ahﬁhiﬁg figu;'e out how’ ma-ny I‘ine segm.ents it
 would take to join all pairs in a set of ten points: N |
; 9 +e§ + 7+hé +‘,5’+ 4+ 3+ _r;-i- / +_Q= 45"'
'If you rearrange these numbers in the rlght way the addition

is veryeagy - - o -

o L3138 2D

Iy

Does it work? %%‘1} Does it work for two points? 2; 2. |
i i he three you |
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v * s S : o R - . N - : -
- . - < . +
. IR - '
. . - ' T » - -
- A . .
&

I am staylng m Hochdorf a v1l1age hlgh in the Alps I would Ilke to v

toke 3 trip starting and endmg ai%ochdorf and passmg over every ° o
road exactly once. ° Trace out a route for me.”

) 1. We caII a route wh ich starts and ends at the same pomt and passes over
" every road exactly once an Euler route after the famous Swiss ‘ T
mathematician Leonhard Eurer (pronounged "Oller")\whoaﬁrst worked
problems of th féklnd Find an Eulér route starting and endmg at ;
u’T If there is an Euler route startlng’and ending at one point is
there necessarlly an Euler route start:ng and endlng at every other

point? \ %#z Why?

. f’rhz-% T e
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. A 1l L
) / 2
1 . - >
- 2 . —m—,
- : - ‘4
= -
Y

-

~ -

s 2. Tryto f|nd an Euierf route for each of the maps helow Start at any
o pomt you llke but be sure to end at the*same pomt. Put a blg
. X on each map Wthh has no Eulerrroute N e -

. _ ) g »
Can you thmk of ; any S|mple rule fo tell you when a mapmave an
Euler’ route and when it will not? Look back at the maps above | L
- b
' ’ ) ~-.- . * ! S
. \ 7 ) v .- oo \_} 3
- - - - LY =
~ - 4 M -
...) > - “.‘ -’ . . . 375 2 i} {-’.‘ @ J . \




3 Now Iook at these maps. \ Mark w1_t): \X' those maps whuah have no .-
Euler route. .~ . -/ RS- -

~
CoRRY Wt =
A :

Anythmg abeut even and odd....?

If you look carefully you can teII right away that each of tnzse n;aps _ |

pas no Euler route.\ Explam how on the line under each map k\_a

.
-4' o .
.:./r; » %
} 3. Loa T
H NG YIS
e %)
Vi 4,
" R

. . b : J .
69'}"' ° * T - Y SPS ™
~ . r. . LT T - i
: - - : -\ ] ' oo . ’
Fd ‘ a ’ \ v ] . S
. n r's b d “. . °
- 1 PR _ 'Y‘ 4 S
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‘Chapter YII
TTe— o ' MULTTPLICATION, QUOTIENTS,AND DIVISION .. .
Co | Associativity of multiplication. We have defined . |
Pt tiplica’ ation in terms of alrays: 3 X 8’ for instance, .
4s the number of elements in an array of 3 rows of 8 . e ) N
i) ements each. Once we are familiar with this defﬁition, . '

’lements of this arrayinrows. We hay . think of - 3x8 Cor i'»—
s#;p]\v the mmber of members in the union of 3 ' _ e

In terms of this: idea it is easy to ,justify the - .
. associative property of mu»ltiplicaticn, accord:l.ng to which, }

& \ -

for example,

- / o (2x3)xh 2x(3x1+) * .
p - '(Recall that we ‘have already’ noted imch’ earlier the . _

. g associative’ proPerty " . o \',

P

ST C(2+3) rh=2+(3+8) - ‘
I of addition ) We 'begin 'by' imagining a stack of ‘blocks which .\
is 2 ‘blocks vide, 3 Dblocks high,’ and b blocts ‘longs o - /

. . e - : : - "
- : . We may think of this set of blocks as the union of
6 'blocks in each of 4 sets. : . : .o L5
. :

. ‘ ‘ -’ ' . . -. >-u ’ “ ‘ - | ' ) -.- .
N . ’ ] . . -~ L fFa .
o - - 200 B




i - 608-': e : \ : - -
¥ T}‘ ' B ' . : SR : .
g’f . A — - . L4 « °
/_.,_ < o l: . .
J .
4 . . ; ]
' 2 . ' -
5 ‘
- .. . '. L . > ¢ - )
o . o 'I'his shows that the mumber of blocks in ‘bhe whole stack is .
- o 5xh"wh1ch, since 6=2x3, is the same as C . .
. - S (2 x 3) X 1; : o .- .
. \ On the %ther hzind we ma:,r also think or this same set
- B of ‘blocks a.s-being the union of 2 sets. of 3x1& or,. " . .~
12 'blocks each- R . A - -
L} . Q"-’ P -
- -
> , o -
i 9. Y - _ -
:. ¢ ‘ . . - "' - .
- o , : g s
.o T Thj.s shows that 't;he number of blocks in the whole s'ta.c.k is . ! '
N ‘2xC3><1+) S e L ,
“ o We have now seen that the' mnnber Qf blocks in the ' -
» " wholestacklsgivenbotﬁby (2x3)x2+ a.hdalso'by 9< E
] 2 x (3 X 4). Hence I L e '
o (2x3)x4=2><(3xh) : ET e
& . T - e ) ‘ - . :‘_:‘i : ] ) w.."_ : .
: - o
P i o Sy
’ 3 e @_ e - . ; b N ~




N h f. o . . * :
- -
S T : | oL
PSR Dis'trib‘rhiﬁfl of multiplicstion over sddition. .. =
4~ ,Multiplica‘bion' may be distributed. over addition, 'both o .
- - e \ ‘,.
"from the 1er1:", as in the example . > . 8
hx(2+5) =4k x2+4x5,. i
. and "from the right",» as in the example < L
) " (2+5)xh 2% 4+ 5% k.
To see the first of these relations, we uake a
4 by (2 + 5) array, ie., a 4 by 7 esray,
x x x. x x x x -
2 : -
X x X, X x x x -
R i x x x X *x X x. -
x x x x. x x x -
. s
. , &nd think of it as formed from a 4 by arrayandp. >
/ ‘ , as suggested below: ° i - .
x x| x.f x x x '
o x x| x X x Xx /x B S _
7 - -\i N ) T
. , «x xf{x x. x x x .
. N - e &
3 x. x x x x x X .
- o . ‘(.
) This makes it clear that the mmber of elements in a &
° Yy by (2 + 5) array is the rrum‘ber of elements in a
i by\~2 array plus ‘the number ©of elements in a 4 by 5
_ - array. That 1is, . . ‘ ' /
o g o - ..
x (2+ 5) =(‘* X 2)*’(h X 5).
e To see the relation ¢ .
- . (2+5)X’+-(2X*l-)+(5><1*)
> -

t“A'



» . . g - ]
we.can simi]arl:y take a ‘(2‘+ 5) by 4 a:.:ray ‘and think
of it as formed fr\om a 2 by L array ahd’a -5 by 4 array,
thus: ST - B o _ ~ 5 . ‘

"x x X

x
x*\_x "x.. x ' -

- LY
(
N X . x x x ‘
N . x x x X
- { x x x/ x o=
.‘..-—. ) - ‘\
. . x x x x : -

. x x x X
Or, alternatively, we may use commmtativity to replace
k x-{2 + 5) by(2+5)xll- hxzbyexh and
L x 5 'by 5% h in the equation

T T kx(aes) = x 2 xs) T

- The result of making these three replacements is the

.Yy

desired equation .
o - (2'+ 5) x b ,=(2 X 3)+(5 x;!f.-)_,.

Quotients. There is & strong parallel, 'between the .
' :-.relatlonship of sums and differences on the one hand and l

T . the rela‘tionship .of products and quotients. on the other.. ‘
. " To make this completely clea.r, we 'begin 'by considering a.
2%, 5 typical addition equation, say ""‘\: < i £
. _ e -
\ _-— . ‘ __._... o .5.:_‘_1'_:9.‘ S \» ’-q..

. We may think of this.as saying that 5 * is. tHe mmber such
that this number P us & gives~the sum 9; and we may
&
express this facylby writing 5 as the difference of

vy

, 9 and Py - _ é | : -
. ‘;/_s , . “ -; . . ) e 5 - 9 - h. . . oo
. ?NOW consider any miltiplication eguation, séy'_-
. ‘ > )
] | 5 % & =20." -

(%]

< - - v

<&



.‘We'ﬁay’think'of.thie as sayipg that 5 2= the number -

Yo~~— . a%nunxg, . .

T T,
= .

. . - R
’ . rz B N . . !
-~ e - = P

]

sdch that this number times. & gives the prodact 20. -
We shall express this fact by writlng > as the guotient
of 20" and L, thus: 5 = 20 & 4. '

Remember that for the present we are dealing only

with the whole numbers, that is, the numbers O, 1, 2, 3, &4,
etc.” As long as this is true there will be sdme addition
g 4

qpestions, like

-

~

whiéh-have no answers.. That is, there is' no_whole number
such that a number plus .4 is 3. (Later on, of course,
the negative numbers will be introduced and then -1 will_
be the answer to the qnes%ion n + 4 = 3. That is, -1 -
will then be the difference 3 g(k.) -

. .There is a similar situation as regargs mnltlplication.
As long- as we are dealing only with the whole numbers, there
will be some multiplication question, like

N nx-h_.—.el

which have no answers. That is, there is no whole number
such’ that this pumber times 4 is 21. Later on, in the chapter
on rational numbers,- %L will be’identified.asr the answer to
the question ? X 4 = 21. That is, %%- -will then be the

> - -

-

gquotient 21 74.)

Division. We have just seen that with respect to
certain “questions without answers”, the situation for )
multiplication closely parallels,;he\situation for addztion..
But there is an important distinction.

It 1s easy to see in adwance Jjust when 1t 1s that an :

“addition question, like

n+lb=3, "o | - '
is going to have no whole ﬁumber'aﬁkw;f;'it.ié'when the
number "on the left" (4, in thiSdﬁaSE) 1s’g:eater than
the number "on the right" (3).——
—




»

| ;- : . - . ) ‘ p
- / L |
* . " PFor multiplication,}however, it is not so easy to
" see iﬁ‘ad:vance whéther or not a q_uestion like, , say,
b nx 7 ="313 >

. is going to ﬁli% a (whole-number) answer. In fact, many
third grade children may not even be able to see in

advance whether or" not the question .
- axbs=
e N

" has a.whole-number-answer; T . N
\ \ P

Questions such as this, for which there are no
answers within the set of whole numbers, are deferred
until Chapter 9 after consideration has been given to
the rational numbers (Chapter 8). Here in Chapter T

‘'we restrict our,work to Questions such as

~

-

nX k4 =20

for which there are.whole-number answers.

& 4

. -
. . -

o T



VII-1. Multiplying with 10 ~

' Objective: To extend the multiplication concept

to products that are mltiples of ten.

- .

Vocabulary: (No new words.)

Ma.‘éeria.ls: Manipulaetive materials » 3 by 10 . array of objects.

-
-

Suggested Procedure:

~

Reyiew thinking of mltiples of -ten in more th&n_‘one

way by asking how to rename TO as tens. (7 tens.)
Continue with many other multiples: 200, 360, .290,

1ko, 70, 250, . 450, 100, etc.
Ask for another way to think about 3 tems. (30.)
Ask if someone can make an array showlng 3 +tens.

(3 rows of 10 elements each.) - This may be drawn on

the chalkboard or arranged with objects. Ask what mul-
tiplication equation could bé made for the array. .

(3 x 10 = 30.) State that 3 x 10 is another way of
saying 3 tens. Ask what 4 x 10 is, end if the
answer is & tens, have the number renamed as LO.
Contimue with ,7 X 10, 2 x 10, 8 x 10, etc. Ask
what 12 x 10 is. If there is hesitation, remind
children that this 15 12 tems and therefore 120.

© . Give much practice with mmltiplying a number times -10,

Y

i.ncluding mumbers such as kS X 10.

Contirue practice, 1nc.luding exsmples like - 24 x 10

~apd 10x 9, 7x10 and. 10 X 25. Occasionally A

refer to 8 and 10 as factors of 80.

Discourage any suggestior-of “Just adding a zero™
‘to the mumber. If this arises, show that if a zero is

added to 12 in the illustrative equation, for example,

the sum of 12 a.nfi O is 12. If, however, children
do not show a.l_'L the ste;ps in solving the equations on

- the pupil pages 3 2llow them to continue to do . the work

=
<
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Use = sim:.la;; procedure to show the use of multiples of
W  , 100: 300 = 3 bundreds = 3 X 100; 4 x 100 = 400;
2} x 100 = 2400; ete.

W _ Pupil's book, pages 378 - 381l: fhese pages provide practice.
) In this chapter, children are expected to get the genersl .
L © idea of multiplication-and division without necessarily
' mastering all the basic facts. The drill on and mastery of
R ‘basic multiplication amd division favts is ‘delegated to”
| fourth grade. - : o

216 SR

-

[
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g

‘ M_ultiplyihg with Ten _

|

Use the array above to help you fill the blanks.

Is:there an easy way when 10 is one of the numbers? |

™

R

2x10= 20
4x10- 40
0% 1-_/o
10x 3 = 30
5x10= 52

'iOx 5=»\5’6’~
8x10= SC -

9 x 10'= Ak

10x 7=_/7

4x_Jp =40

. 10 % 5":50

~3x /9 =30
2x7_0i20
[0 -XT1=10
SO x1=10

8 x /O =80

lox o -
Hx /ﬂ 60

®)

615
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"..v,

A Muitml:catlon Table | L
Can you make a multlpllcatlon chart to mclude 10? Try it.

[

y | 3719

pex 10 §1 2 314 5 |1 6 7 8 1.9 10
|lololo|lo o |loalojololo|o|e
V/lol/sl2|l3|4ls e | 71817 1r2]
2102|4168 |w|rz2y#|/6|/8 20|
12 lo 36| 9|12|rs| /82|27 24127 ]|30]
14 Gl glral/glaol24]28) 5213640
S| ol S\ |/sl20|25 |30 5| |45 |52
6 {0 |6 1/2 /f_;%aw 36|42\ 48|54 g0 |
7 Vo | 714 2458 | 35| 42|42 54;;3 |72
£ Ll/6 |24 3240 |48)|5¢ |64 72| 82 |
721219 |/8127)3¢6]4515%]|£3| 72 y/ 70
yo | O |10 20|30 |40]|s0] 6070 82| 70 | reo
A s
218
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Multlplymg wrth 10 and 100 .
Flll the blanRSo
“ex0-4sp | wen-17z|
1035 - 3570, 0x72- 720
72%x10- 720 . 100x 7=70]"
12x10=_-/20 - : 52100:';{_?5-."
| 7=w0=-_70 |, 100x35- 350
\ox10-_2p | z1x10-_270| -
| 0 x 50 - soo | 64x10- 4 )
10x39- 390 10x53= 530] .
> °4x160¥_;ﬂ& o 10x4z'=i7_0‘ , -
6x100-- 422 | 68x10= 450 T
L 9x100- 920 ]| - 6x10-_40
lex1w-_do | sx10-_gof |
0x8=-£70 | Twxu~ /2
- ¥ 3x10= 30 . "20x1m 200¢ )
24x10= 240 | 17x100= /740 |
18x10- /J0. | 100x &2 - g200
37%10- 372 ol axw-2e
o T
IO":.
-~ H. L | - . .-
} 3 _ o
s <15
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Multiplying with Ten and a Hundred,

~ Complete: o ’ :
- ‘ : ~ ;
/ O=4x -/0 700=7x /00
{ R '
. 0-3%_/0 . 620=_£2 %10
N -"ws6x /0 o 840":_2_{"10 @
3 0N 7 x10 1500 = /<5~ x 100

50=5x_/0 - .. 2I00=21x /22 . b

120= /2 x10° © o 3900=39%x /22

_/-"-. ) 360 /O x36 - = 500 = 4S5 =100

456_-{"‘45 x_ /0"  6000= 40 x 100

s ‘ . . 4




. . T S - 619
. B ") . - _ - @
S VII-2. -Using imltiplication to solve problems .

“ ’ . o - ‘ ’ )J‘ -- ‘ ::'"

Objective: To learp to solve problems using multi- -

[
4

-

_plication facts, with particular emphasis
‘on equations of the form & X b

- 2
= jabetsy

pxb.‘:c.

f '

L 4

- R > . .

- . Yocabulary: (No new words.) .

. Materials: Manipulative m‘aﬁerials_, if needed.
: ' . Suggested Procedure: T R
s Review multiplication facts by writing on the chalk-

' board examples such as the following, and ask children -

to name the mumber that completes each..

-

T X 9=
3 X6 =
2X3 =

- R :
Tx3=__ 3 X 100

L % 10 =
T+x 10. =
10 _Xi 6 =

»

Read, “Foux_- times nine is equal to what number?”

- - -
Ask children what each example suggests. - For- instance,; /.
.4 x 9 can be relatéd to objects with .9 in eac]:f%et o E
ete. Then ask children to make.up a story problem that
can be related to this example, such as, 9 chairs
can be placed at a table. We want to put that many
chairs at 4 tables. How!many chaire do we need?
Have than)suggest other problems that might be related
to this example as well as to other e;:amples that you

have selected. . . . ... LT RN

Then wr:.te on the chalkboar& egétions such as the '
follorwing . - N T,

nx 10 =% '
.n X 10 = 70

SaT . axhk=z20.
o : ax5=15

o




B

L , _nx6‘-—;2ll-' n X 100 = 300 o o
. ' o axT7=21 X' T = 700 _ |
IR n 5’='5oo€r R
. , - ' ete.. - : - | F‘;;.
B Ry " Read “What mmber times four is equal to twenty?“ 2

&

’

. Ask. the children to use their m:ltiplication facts to
. -gomplete these’ equations.. 'Then ask children to show
" what these equations mean to them. For example, foxr
n x 4 = 20, —they know that they have 4 objects in .
o each set, that the;r ‘have 20 - _objects altogether, but '
_ .. "/they do not know- How many sets they have. Then ask ‘ .
4 } - < tha.t someone give a s'bory problem that Buggests this . s
equation. (e.g., Bill bad 20 * cookied in begs. He- : "
"had L4 cookies in each’ bag. How many bags of cockies - _
did he have?) Continue the discussion not only asking . |
‘for other problems for . n x 4 =20, but also asking B

for problems for equations 'bhat you have given. -

Then write some’ problems on ‘the chalkboard- (or gresent .

on a chart or by some other visual medium) so tha.t the = =«

children may see’ the pro'blems. The follow:i:ng are .
o suggested Undou‘bted]y you w:!.ll went to supplement .
i 3 these g:i.th similar problems , B - 3

S ‘ Ann has . 5 rows of st.amps in her stamp 'book. ' e
- R There are 6 stamps in .each row S '

ELY

How many stamps are in‘her stamp book? )
‘ x 6 =4 no) - . . - ST
We can put 6chairsinonerow .
- " “We-want to mange chairs to have 4 rows.
/ How many chairs will we need? (h X 6 = n.)

s

e . . - ‘
- L, R

R ‘;‘_ T " We are goinq to take & trip-
e - 5 chj]dren can ride in ‘each’ car- o
')7/‘ R f:.. } ‘There are. 35 ch:l’ldren in our cla.ss- X L . o
) e " B - How many cars_:&_:ill-we_ need? .(n x‘§' = 35.) L

+ . . . .
[ cos - . . - .
. . . '
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There ‘are .8 candies in a package.

I need 32 candies for a party. SO
How ma.ny packages of candy will I need? o

(n. x 8 = 32.) :

o .
R . T, LR -

. . . . ‘
Pupil's’ bogk, page 382: This page should Be apscussed

with the children. - : , :

" Pupil's book, pages 383 - 381&" 'I'hese'pa.ge& are for

independent work. Pro‘blems on pa.ge 333 may have to

be réad aloud with some groups, however‘( S - T
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. Using Multiplication

-

[

fTooeoe]| .
" Picture "’A'\k | . -Picture B _
‘~: ) -

© lookat Pictifre A.

‘How many cards of @Jﬁons doyousee? = 4"

L How many buttons are on each card? __._. %
. . Look at Picture  B. - : - . o x -

: L. - . .
Cge e LA . . - P . .
. U ey . o 1 S . o ca . R
bl e R - . - , C e, B i . . .? L . .

L fhé%_fas of buttons have been put together. .
) - . ‘“_ &( : ‘ R -'.‘.'A, ..‘,\ o

L -

. ~ . - - ]
. . - .
I i - . -

Wh_at mUI'tipliE:ation‘ eqUat'lf;q' tel ls Qhu "how _fna ny ’
oYX

-

-




_ L He has 7 cards of COII'IS.

I Ma‘r.y had 3. boxes of pencils.

- .

| vUSIng Multlpllcatlon o

o - Draw a Ime to the equatlon that is related to each problem.

'. _' How many coins dld he{have? '

. fThere were 6 pencils in each box. o |
How many penculs did she have? o :. I B 3.=\h |

" Karen can put 4 flowers in each vase.
Al t/ogether she had 28 flowers.
| How many vases does she need? .

‘ . .
e .

~ |tom wants to gwe each of hlS frlends
B F marbles. R . |
; |He needs 35 marbles .
How many frtend/ll get marbles?

[Bill wentona 7. “day vacation 1.
" |He caught the same number of fish -

.‘ .That wee.' ‘he caught 42 fISh
How ma y f!Sh did he catch a day?

,omhadSco:nsoneachcard j .7-#42;n.-,

n'-x7=42.'

623"
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* Using Multiplication | o
Complete, Your multiplication chart should help you.

3x5=

5% 6 =

2%x9=
| _3,=<6 =-
L 7x4=

3%

e skies

ﬁ3xm=

. 100 .*, 5.

'. 4x 2.

75

.30..

e 0%6=_600.

N
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. . VII-3. Divieion ' = . . . S
7 " Objective: To introduce the ideer of division. . <
" - Yocdbulery:. Divide, division, quotient, and the symbol + - :
> e . .' : < “ .
* Materials:* 23 cards (baseball cards or pieces of
: * L : paper cut out to look like them) R pennies »
N . other manipulative materials. o
3 .. ) . :
Suggested Proceéure_: s o
A Propoge the problan. -
- Jimmy has a coJ_'Lection of baseball cards.
. . ,When he 1ooked 'tzhrough then’ he found that
‘he had 20 he didn't want because he had
o - some just like them. He decided to sell . SN
o . the 20  cards in packages of 5. _How * L;_
) “. : P s
R4 . - many packages of 5 could he make from. his
. A.f_ . .
R 20 cards? In our last lesson we learned- .
- , . o write a m:ltiplica.tion fquation for a
pe T ’ ._ pro'blem’,like thig. What - equation should -
e ' ve write? (% x 5 =20.) What nml'tiplication» o
- T fact helps us answer this problem? Today- -
el ;H ‘ o we ere goingtolearnhowwe can find the 2— L e
5 < " e T s ; ‘_,a.nswer 1o problems 1ike +this 1n another ’ o
_ e ey, - | X . |
Ask the class how Jimmy might £ind out. Listen for the | -t
suggestion to count them out in fives. 'Do this, using . .
five cards in each row and forming & 4 by 5 array: '
= . ' . . - i . ’ . j‘l‘ N
j e : ’ + | T : : . ~ ¢ )
A )
- . 8
; « v e
s N 2 _(') )




:'of the dlvision equation,is provided.

‘ R
[\ ) , o « - ) ) : o -
Say that when Jimmy divides up his extra cards, he gets

4 sets of‘ 5 cards: Explain that we can write a
division equation to show what happened: 2> = k. |
B Tell how 1t‘!% read:=" twenty divided by five is equal ' .
to four. Explain.that when we divide one number by
another, the result is called the quotient. In‘the
'equation, 20 diVided by 5 is-equal to four| four

s the qyotient. Alsc relate the statement to the .
problem situationﬁ—zo in the equation to the 20 cards
in the problem, 5 in the equation?to the 5 cards in
each package in the problem, and 4 in the equation to the’

Y packages-of 5 in the problem.

Since children should be familiar with"both symbols

. :5

for division (the ‘bar ‘which was previously introduced . /}

.in Grades 1 and 2 and —), the otHer symbol ( )
should be 1ntroduced at this time. -

'Explain to the chlldren that there is another .way the

division equation may be written. é@ + 5 =4 Point
20

~ .out. that -5---'—~h and ao + 5 = b, ate read in exactly
'fthe'saﬁe way. élate t problem to. the new form ,
o of’the equation uﬁing t procedure suggested above: . . ﬂ’!ks.

"Make sure . in future work that.practice iqfusing both forms -

- . )

'c'Then vary the problem situatlon S0 that Jlmmv has a
different number -of cards to give away. Select, numbers
so that the division is eomplete, i.e. no remainder¢
For example,. , '
Suppose Jimmy had 45 cards.

A L S
He stlll wanté@;to put them in packages, e ':‘L_////

of 5, ‘,1_ > : . . £
" How many packages will he have° .;//<

Continue with other examples not only varying the number
..of cards Jimmv glves away, but also the number of ca“ds -
'he puts in each package- Or, if you wish to change the
;problqn situation to separating something else into .
equivalent. subsets, doiso.. Find the answer to each .

L _p : & ." - p' ’ /{




P

" question by using manipulative materials. After each

solution has been found, have the children decide which

* equation they can write.

Use sufficient numbers of problem situations to develop
the idea of separating a set of objects into equivalent -
subsets &nd then relate the appropriate equation

etc., to the action that has teken place. '

Although pairs of numbers need not be restricted to
the basic facts, it- seems more approPriate to do so.
Some of the.pairs might be the following~ 32 ‘and 8,
3?/j2nd 7, 24 ana 8, 36 an® 6" etc-, where the
first membey is the number of objects in the set and
the second the number of objects to be placed in. eadh

*

equivalent subset. , o .
hd ks
Although it is easier in a problem situation to consider'

the, division as a number that indicates the number of

.jmembers in a row of the array, children need not do .so.

For example, %9 5 or- lO 5 =2 ‘can be. shown

aﬁ;either-a- 2 x 5 or_a 5 x 2 array.  : l‘ . Q__;_x'

LY

w partitions (For 8-—-& they would ring -

-~ v

sets of 4. ), draw arrays to show a rearrangement of
the objects in the set be partitioned, or use

 manipulative matexisls to f rm sach arrays. Provide

help as necessary ,‘

. Pupil’s book 225_ 38? Chiidren shoul&ﬂuselmanipulative

materials or draw arrays as needed.
o

- B -
L]
‘-

.
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IToxt Provided by ERIC

Learning About Division , |
Finish these. Show an array-for each problem.
@ 8+ 4= _ =z RCRE

—— - :

© B+S-_3 @ 8

)

RS

|

(0 <]

L
\

3

o8

RIC

— .
et

4
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Division. . |
| Finish these. 'Show an 'ar_réy for each problem. -

R o 27 + 3 A |

(1)) 21 =7 = J . |

N a
> - ( e
. ﬁ= < .. n + 81 -
(M K g B J5 2 :
Y /o .
v : 'l ‘ V vl
W 18+ & =3 ..
T—; ‘ j‘ - s
¥ ."5'.. )
) | = ,. A & .
. ‘,é ) E ".
(n) “%0='5 .

i
w.
&




-
Division = S T
b : ‘ ¥ -
Use arrays to help you if-you need them. -

-
>

10+5=_ 2 e 13 4e
| 12+-3-
16+ 4-

I 40":" 5"3

2= 4-

g e

2

ot
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”fMEterials:.(No.special materials.) ' S

-

- _-Suggested Procedure-

-Quotients

-

' ghFactive s - To . develop a. technique for finding a . .
S 'TFZIQuotient- T 'f N B

'Vbcabulsr§ (Nb new words )
- ] ‘ .

Present the following problem, or a similar one: ~

' Jimmy was waiting for a dental appointment and
he began thinking about 40 base%?ll cards he
would: like to sell He wondered how manf sets ,

- ®f 5. he could make of the 40 cards. ‘Since he
- didn't have the cards with him, he couldn't
5actually arrange them in sets of 5, and he

couldn't remember any of- the multiplication

L PR

i'facts for 5 except 11X5 =5, 2Xx5 =1 ,.
3><5,='15, L X5 =20, and 5 X5 = 25.° -
' %
N

‘Write the multiplication facts mentioned above and the ;

problem.Jimmy wanted to solve, %g =

board Explain that Jimmy borrowed a pencil andqpaper
from the woman in thE'office and found ‘out how many -
sets of the facts he’ knew, without drawing an array.
Ask children to suggest ways he might have done this.
Allow children to- explore any-possibilities which fit
the conditions 'of the prpblem- no drawings and no
multiplication facts beyond 5 x:5 25. '

s on the chalk-

- -

It is possible that the children, themselves, may pro-;p
vide an introduction to the division algorithm IT not’

you may suggest that>§?mmy would know he could make at
least 5. "sets of 5 cards, because 5 X5 =25, (write
5 X5 = 25 on the chalkboard) and 25 is less than 40.

-If he made 5 sets, he would have o - 25 or- %5 cards

left. - (Write k0 = 25 "=7 15.) From the IS cards he could

enmke- 3 more .sets’ of'5,f because 3 X 5 = 15, (Write.

. 3x5

15 ) "All together he could make 8 sets, be-
cause 5 -+ 3 = 8 (Write 5 +. w3 = - 8.) o

- . . -

it

»



" +can- 'be" done if' the numeral 5 1is mcved over,’ out

. smer L e e
L\ -‘ .= Do ) F IE- = . . R .- - A ..' o o E

"-5' sets of 5 cards, but he knew he had 15 j his

N o

In your cwn words, point out the fact that you _
havewritten J—"’-g _:—-5)(5_25,14-0-25_..15,
3><5-15, _af._nd)S-i_-S “8 -in trying to sclve
the pro'blem ’ BRI : =

-

Introduce the division algor!,thm by suggesting
tha.t :Lt would b‘e convenient to write the 5.

: under the 40 in order to subtract, and that this

_of. the way. Sho1r

Ask 'what fact Jimmy used. f‘irst. (5 X 5 = .25 B
E‘xpla.in that you will write the S to the righ*c ¥

4 -

- SO you will remember which fact you used first, S
) a.nd will write the product of - 5. and 5. under
‘the ‘ho in order to subtract and i‘ind out 'what

number is stili to be’ divid>. )

- -, . . . -

“

~- . .
.. sl - - . L a

.-

Explain again that Jimmy nha.d. found he cou_'l.d make

ko cards 1eft What fact d:Ld‘ he use then? o e
- ,(3 X 5. = 15.) Show how to record the "3 under '
) '_,-'the 5 . ‘on the right and hovt to subtract the pro—
duct of 3 and. 5_ from 15._.- S Y
. - 4 - _ - _ 2 \
sl -5 [&Oof :
SR 2515
'What)di‘d Jimmy do.to find out how many Sets he
can make all together? (Added. 5 '+ 3 = 8).
- . / -
- .
%. v .
- 2.‘ o
~ O i . .
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N .. - —8 _-_.. .. N .
Suggest that if Jimmy ‘hed Izown that 6 X5 = 30 -
. e ‘he might ‘have . solved the problem differently-
. .--' - . e ) .Q ’ ‘ . ) lo 2 ’ l ' . A ’
PR L ) . S ¥ - .

LS

e However, he would’ have arrived at the _same quotient

::}.'G"f - Repeat ‘the procedure with_ the idea that Jimmy knew
3 7x5=35, 8x5 =140, and 9 X5 = 45. Empha-
) size the fact that using 8 X'5 =40 {woula;have

eliminated much pencil work- e e _;
‘ - ) . - . ." ~.._4.- . . : . - .- 5 r—-j_}’o-._ . :‘. . ~ ; ) )
- S ___jiﬁ : ) o
: R 'prfiﬁimmy would not ‘have Jsed 9 );5 hS,; because hef'
o inif;ff:?:knew he couid not make 9 sets of 5 from on%y

SRR | L - A iy

';.“ S e - COntinue with many other examples: = 63 = 7,

S . - 56 < 8, etc., to help children learn how they can

find quotients even though they may not know the -

. immediately appropriate multiplication facts: 1In
N;.work with division, however, permit those children

. who need to use manipulative materials or to draw

.arrays ‘to do so. ' ' - :

:7 TPupil’s book, pages 3884391-v The first of these
- T Pages should be discussed.with the children. The
f;'-,;4'f.-' o others are for independent work.. - B -

3 - B i - ! .
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""':Learh‘in'g-to bivide e

“Bill had’ 24 tlckets L
"He pu’t them in sets of . L T g
How many sets of tlckets dld he have?

o

. -

- “

o Flmsh thlS array to show ho,w Bl|| could have separated the tickets. >

L \ - \ J L A |

U S o e B e O s s
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